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The principal features embodied in this work are 8iiii> 
plieity and brevity. 

There can be nothing new in principle, but so far as the 
authors' knowledge extends, their peculiar methods and 
abbreviations in the practical applications of the rules of 
Addition, Multiplication, Fractions, Percentage, Interest, 
Averaging Accounts, and Mensuration, have not hereto- 
fore been published, except such as are contained in the 
work of the senior author, known as " Orton's Lightning 
Calculator." As an endorsement of Professor Orton's 
original work on the subject of rapid or lightning calcula- 
tions, it may be here stated that over 400,000 copies of that 
book have been sold. It is not the design of the authors 
of this work to make a text-book for the use of beginners 
in arithmetic, but to offer to those who have mastered the 
principles of addition, subtraction, multiplication and 
division, a guide to the practical application of that knowl- 
edge of arithmetic and calculations which is required 
daily in business and the affairs of life. There is no quali- 
fication more essential to success than facility in the rapid 
and accurate use of figures. 

In view of the increasing demand for the original work, 
■which has been several times revised, the present authors 
have decided to enlarge upon the subject. They present 
in this new volume— the result of their joint labors— the 
most extensive and comprehensive work of the kind 
ever offered to the public, in the full assurance that who- 
ever will carefully study its pages will glean therefrom aD 
abundant reward. 

The Authobs. 
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President of the Business Educators' Association of America, 

1886-1887. 
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FROM THE PENMAN'S ART JOURNAL. 



[ T the recent Convention of the Business Edu- 
cators* Association of America, held at 
Washington, the fact was developed that of 
fifteen of the members present the average time of 
devotion to strictly business education was twenty- 
five years — the longest time in any case being thirty- 
five years, and the shortest time twenty years. 
Among this number was W. H. Sadler, President of 
Sadler's Bryant & Stratton Business C01.1.KGH, 
Baltimore, Md., whose very speaking portrait ac- 
companies this sketch. 

Mr. Sadler has made his mark in his profession, 
and stands out as a strikingly original character. 
Very few among the teachers of this country have 
his enthusiasm, his courage, or his persistence. He 
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IV ORTON & SADLER S CALCULATOR. 

would have succeeded in any line of business, for 
his methods are those which inevitably lead to suc- 
cess. First, he could never engage in a business 
which did not have his full sympathy ; and next, he 
would not undertake to do what he had not reason- 
able assurance that he could do well ; and finally, 
having selected a business, he could never be con- 
tent to take in it a secondary place. On this account 
it is fortunate for our friend that, through design 
or circumstances, he finds himself at the head of a 
Business College ; for it is a courtesy which these 
institutions demiand of the public that each one in 
its place shall be considered the "leading school 
of the kind in the country." And strange as this 
universal estimate may sound to those who have 
not studied the peculiar methods of the business 
school of America, it is neither inconsistent with an 
honest appreciation of value, nor even with truth 
in its best application. 

A teacher who permits himself to remain at the 
head of a school which he does not consider ' * best, ' ' 
not only does himself injustice, but fails of his duty 
to his patrons. The reputable business schools of 
America possess their chief excellence in their in- 
dividuality. Although aiming at a common end — 
that of qualifying young men and young women 
for useful lives— each seeks that end by means 
peculiarly its own ; and no schools in the world 
take on to the same extent the individual character 
of their individual managers. The fact is brought 
out in a fresh and delightful way at the annual 
meetings of the international organisation already 
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mentioned. The Business Educators' Association 
of America comprises in its membership the chief 
commercial teachers in the United States and 
Canada, and among them men of world-wide repu- 
tation as authors and instructors. The sessions 
usually occupy four days, and the largest share of 
the time is given to actual school-room work. It 
is an occasion where one teacher can measure him- 
self and his processes by other teachers and their 
processes, and where all that is new and fresh in 
the profession is brought to the surface by health- 
ful attrition. Hence, when a man full of his own 
best ideas adds to these the best ideas that others 
have to give, assimilating all in an intelligent and 
compact body of learning, and then uses the read- 
iest processes for imparting this knowledge to 
others, there is no assumption in his labeling his 
effort "the best " ; for if it is not the best from his 
point of view, he is simply unfaithful to his duties. 
Mr. Sadler has been in his present work as pupil 
and teacher itiore than twenty-five years. After 
having finished his school education by graduating 
from the high-school of his native city of Lockport, 
N. Y., he entered upon and completed a course of 
business training at the Bryant & Stratton Busi- 
ness College of Buffalo. The knowledge thus ob- 
tained he supplemented by practice in business, 
and then accepted the position of principal of the 
commercial department of the Lockport Union 
School. This place he held with honor for three 
years, when he fell under the scrutiny of Mr. Strat- 
ton, who was ever on the lookout for "coming men" 
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VI ORTON & SADLER S CALCULATOR. 

in his profession. Stratton saw in Mr. Sadler the 
eminent qualities which he has since displayed 
with such signal eflFect, and at once engaged him 
for important duties in his great work. He was 
first placed, for a brief term, in the BuflFalo and 
Cleveland Colleges, but finally transferred to 
Rochester, where, in connection with J. V. R. 
Chapman, he established the Bryant & Stratton 
College of that city. His success here was imme- 
diate and assured, as he laid the foundation of 
what has since been one of the most marked and 
prosperous of business schools. In December, 1863, 
he was married to Miss Letitia H. EUicott, daughter 
of the late Andrew EUicott, of Orleans County, N. 
Y., whose ancestors were among the first settlers 
of EUicott Mills, Maryland. In the Summer of 
1864 he established, in connection with Bryant & 
Stratton, the Bai<timore Business C01.1.EGE, of 
which he has ever since been the head. 

One would suppose that in a work so extended 
and so well performed, one man would find all that 
his hands and head could do ; but there has been 
no time in the past fifteen years when Mr. Sadler 
has not been interested in a more general way in 
business education. First, as co-author and pub- 
lisher of Qrton & Sadler's Business Calculator, and, 
more recently, as senior author and publisher of 
Sadler's Counting-House Arithmetic, he has shown 
marked ability, and achieved marked success. Of 
the Calculator over 40,000 copies were sold within 
six months, and the Arithmetic has been a real 
success — having won golden opinions from the best 
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and most critical teachers of the country, in whose 
schools it is now the text-book. 

As an educator, Mr. Sadler's specialty is com- 
mercial calculations — in the teaching of which he 
is almost unrivaled. So much interest does he feel 
in the subject of Arithmetic that in his school he 
never trusts its teaching wholly to others. Although 
he employs the most competent assistants, every 
student must pass through his hands. And what 
is said of Arithmetic may be said with almost as 
much emphasis of the other studies. He asserts, 
and proves the assertion by his own action, that 
" no man has any business to stand at the head of 
a school who does not know exactly what is going 
on inside of it.'* When he takes a student's money 
for tuition, he conscientiously and honestly con- 
tracts to render him a full equivalent in services ; 
and no man in the business is more careful to fulfil 
that contract. 

The patronage of Mr. Sadler's school is largely 
from the city of Baltimore, but he also draws ex- 
tensively from all of the Southern as well as from 
the Northern and Western States. His school is 
always well filled, having an average daily attend- 
ance of over three hundred pupils. His annual 
commencements are an event in the city. The 
great Academy of Music, in which they are held, 
is always filled to overflowing with the best citizens 
of Baltimore, to whom he has commended himself 
and his enterprise in a peculiar way. For the past 
ten years the best lecture courses given in Balti- 
more have been given by Mr. Sadler, under the 
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auspices of his College. There are no lecturers so 
high priced or so high minded as to escape his toils, 
and he rarely fails of making a hit. To all of these 
entertainments the students of his College have 
free access. 

Mr. Sadler is now in his forty-second year, 
having been born September 30th, 1841. He is a 
man of fine presence and most genial manners, 
and impresses every one with whom he comes in 
contact with his earnestness and honesty. He is 
as simple-hearted as a child, and as true as steel. 
He holds no small malevolences ; and while he is 
an earnest competitor — fighting valiantly for what 
he considers his own — he never permits business 
competition to interfere with the amenities of 
social life nor with the sacred conditions of friend- 
ship. He is of the kind that the more there are in 
the world the better the world will be. Not much 
better than this can be said of anyone. 
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Quantity is that which can be iocreased or 
diminished by augments or abatements of homo- 
geneous parts. Quantities are of two essential 
kinds, Oeometrieal and PhysiccU. 

1. Oeometrieal quantities are those which oc- 
cupy space; as lines, surfaces, solids, liquids, 
gases, etc. 

2. Physical quantities are those which exist in 
the time, but occupy no space ; they are known 
by their character and action upon geometrical 
quantities, as attraction, light, heat, electricity 
and magnetism, colors, force, power, etc. 

To obtain the magnitude of a quantity we 
compare it with a part of the same ; this part is 
imprinted in our mind as a unit, by which the 
whole is measured and conceived. No quantity 
can be measured by a quantity of another kind, 
but any quantity can be compared with any 
other quantity, and by such comparison arises 
what we call calculation or Mathematics, 
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10 QRTON & Sadler's calculator. 

Introduction^. 

Arithmetic means reckoning by numbers, caJcuiating. . 

Notation means writing numbers. 

Numeration means reading numbers. 

Number is one or more things or units, as one, two, &c 

Unit or one is a single thing. 

Numbers are represented hy figures. 

Figures are characters used in Arithmetic to represent 

numbers. * 
All cumbers are represented by the ten following figures: 

(.Written) ^ /.' J. J. J. ^. ^ /. <f. ^. 

Cipher, one. two. three, four. five. six. sc^'en. eight, nine. 

(PriwtecO 0. 1. 2. 3. 4. 5. 6. 7. 8. 9. 
These figures, except the cipher, are often called Digits. 
Digit means the measure of a finger's breadth. 
Figures were called digits from counting the fingers in 
reckoning. 
The character is called a cipher, from the Arabic word 
Uphata^ which signifies a hlank or lotd The uses of this 
eharacter in numeration are so important, that its name, 
cipher f has been extended to the whole art of Arithmetic, 
which has been called to cipher, meaning to work wtiM 
figures. 
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INTRODUCTION. 11 

Standard Measares, to prevent error, are generallj 
derived /rowi ncUure. For example, measures of time, 
from the time of the revolution of the earth ahotU its 
axis; of space, from the length of a harUy-eom, taken 
from the middle of a full-grown ear; also, from the 
eircmr^erenee of the earth; of weight, from the weigki 
of a grain of wheai^ taken as above ; also, from the weight 
of a d^nite quantity of distilled waier ; of heat, from the 
UmpercUure of boiling too^er, &c. 

The four principal operations of Arithmetic are 
represented by the following signs : 

+ Plm or more, the sign of Addition. 
— Minus or less, ** Subtraction. 

X ^to (multiplied by) " Multiplication. 
-T- J5y (divided by) ** Division. 

When, in solving a question, only one operation is 
used, the answer has a distinctive name. 



In addition, the 


answer is 


called the sum. 


Subtraction, 


i( 


n 


Difference or 
Remaitider, 


Multiplication, 
Division, 




it 
(t 


Product 
Quotient, 



A sign made thus =, called Equal to or Equals^ is 
placed between two quantities to show their equality ; 
Thus, 1 + 1 = 2 is read, one plus one^ eqwd to two ; 
or, more commonly and perhaps better, one plus one 
equals two. 
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To BE able to add two, three or four coIumDs 
of figures at once, is deemed by many to be a 
Herculean task, and ouly to be accomplished by 
the gifted few, or, in other words, by mathemati- 
cal prodigies. If we can succeed in dispelling 
this illusion, it will more than repay us; and wc 
feel very confident that we can, if the student 
will lay aside all prejudice, bearing steadily in 
mind that to become proficient in any new branch 
or principle a little wholesome application ii 
necessary. On the contrary, we can not teach a 
student who takes no interest in the matter, one 
who will always be a drone in society. Such 
men have no need of this principle. 

If two, three, or more, columns can be carried 
up at a time, there must be some law or rule by 
which it is done. We have two principles of Addi- 
tion ; one for adding short columns, and one for 
adding very long columns. They are much alike, 
differing only in detail. When one is thoroughly 
learned, it is very easy to learn the second. 
12 
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ADDITION. 13 

ADDITION TABLE. 

The design of the table on the folIowiDg page 
is to familiarize the studeut with the eombioation 
or grouping of figures so as to enable him in- 
stantly to see or read the result without stopping 
to add each figure separately. 

In learning this table avoid spelling the figures, 
as 4 and 5 are 9, but take in the result 9 as soon 
as the eye catches the combination — do not con- 
sider the figures 4+5, but see them as 9. To il- 
lustrate: add 4+5+6+2, instead of saying 4 and 
5 are 9 and 6 are 15 and 2 are 17, consider the 
combinations 4+5 as 9, 6+ 2 as 8 ; thus you really 
have but 9+8 to add instead of 4+5+6+2, pro- 
ducing a saving in time and mental work. 

The science of 

RAPID OR "LIGHTNING" ADDITION 

Lies in the ability of the calculator to instantly 
see or take in the result*of two or more figures 
regardless of their combination, without stopping 
to add each figure separately, i. e., To read the 
result of figures as in reading a book, the pro- 
nunciation of a word is known, or the meaning 
of a sentence without the necessity of spelling 
or pronunciation of syllables. 

After mastering this table the learner will be 
surprised at the rapidity he can add a column 
of hgures, and he will soon find himself grouping 
or combining with ease and accuracy lour and 
five figures at a time, instead of two as illus- 
trated by the table. 
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14 ORTON A Sadler's calculator. 

TABLE OF ADDITION, 

Sttoitring the combination of the 9 tignijicanl JinnreA^ in 

groups of two only^ and producing y when added 

together J results /rom i to IS, 





Prodnced by oun- 






Pro- 
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18 
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AnniTTox. 



N B. The above process of mddiiion is only re* 
commended for beginners. 

Process. — For adding the above example, coni- 
mence at the bottom of the right-band colamn. 
Add thus: 12, 16, 22; then carry the 2 tens to 
the second colamn, then add thus, 8, 10, 18, 22, 
carry the two hundreds to the third column, and 
add the same way, 9, 13, 16, 23. Never permit 
yourself /or once to add up a column in this man 
ner, 8 and 9 are 12 and 4 are 16, and 6 are 22 ; it 
is just as easy to name the sum at once, without 
naming ihe ftgures you add, and thiee times as 
lipid. 

15 
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16 ORTON A Sadler's calculator. 

ADDITION OF SHORT COLUMNS OF FIGURES. 

Addition is the basis of all oumerioal operas 

lions, and is used in all departments of business. 

To aid the business man in acquiring facility and 

Bocuracy in adding short columns of figures, the 

following method is presented as the best : 

^^^ Process. — Commence at the bottom of 

274 

oAo the right-hand column, add thus: 16, 22, 

134 32; then carry the 3 tens to the second 

342 column ; then add thus : 7, 14, 25 ; carry 

727 the 2 hundreds to the third column, and 

.1^ add the same way : 12, 16, 21. In this 

2152 ^ay you name the sum of two figures at 

once, which is quite as easy as it is to add one 

figure at a time. Never permit yourself for once 

to add up a column in this manner : 9 and 7 are 

16, and 2 are 18 and 4 are 22, and 6 are 28, and 

4 are 32. It is just as easy to name the result 

of two figures at once and four times as rapid. 

The following method is recommended for the 

ADDITION OF LONG COLUMNS OF FIGURES. 

In the addition of long columns of figures 
which frequently occur in books of accounts, in 
order to add them with certainty, and, at the 
same time, with ease and expedition, study well 
the following method, which practice will render 
fiuniliar, easy, rapid, and certain. 
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ADDITION. 17 

THE EASY WAY TO ADD. 

SXAMPLB 2— EXPLANATION. 

Commenoe at 9 to add, and add as near 20 ai pot- 
•Ible, thus: 9+2+4+3:^18, place the 8 to the 
right of the 3, as in example ; commence at 6 to 7^ 
add 6+4+8=18 ; place the 8 to the right of 4 
the 8, as in example ; commence at 6 to add 6 
6+4+7=17 ; place the 7 to the right of the 3* 
7, as in example ; commence at 4 to add 4+ 9 
9+3=^16 ; place the 6 to the right of the 3, 4 
as in example; commence at 6 to add 6+4 7^ 
+7=17 ; place the 7 to the right of the 7, 4 
as in example; now, haying arriyed at the 6 
top of the column, we add the figures in the 8* 
new column, thus: 7+6+7+8+8=36; place 4 
ihe right hand figure of 36, which is a 6, 6 
under the original column, as in example, and 3> 
add the left hand figure, which is a 3, to the 4 
number of figures in the new column; there 2 
are 5 figures in the new column, therefore 9 
3+5=8; prefix the 8 with the 6, under the — * 
original column, as in example ; this makes ^ 
86, which is the sum of the column. 

Remark 1. — If, upon arriying at the top of the 
eolumn, there should be one, two or three figures 
whose sum will not equal 10, add them on to the 
of the figures of the new column, neyer pladng 
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18 OBTON A Sadler's calculator. 

an extra figare in the new oolamn, unless it be an 
excess of units over ten. 

Remark 2. — By this system of addition jou can 
etop any place in the column, where the sum of the 
figures will equal 10 or the excess of 10 ; but the 
addition will be more rapid by your adding ar 
near 20 as possible, becuuse you will save the form* 
ing of extra figures in your new column. 
EXAMPLE— EXPLANATION. 

2+6+7=15, drop 10, place the 5 to the right 
of th«^ 7; 6+5+4sl5, drop 10, place the 5 to 
the right of the 4, as in example ; 8+3+7=18, 
drop 10, place the 8 to the right of the 7, 4 
as in example; now we haye an extra figure, 7* 
which is 4 ; add this 4 to the top figure of the 3 
new column, and this sum on the balance of 8 
the figures in the new column, thus: 4+8+ 4^ 
5+5=22 ; place <the right hand figure of 22 5 
under the original column, as in example, and 6 
add the left hand figure of 22 to the num- 7' 
ber of figures in the new column, vhich are 6 
three, thus: 2+3^5; prefix this 6 to the 2 
figure 2, under the original column; this — 
makes 52. which is the sum of the column. 52 
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ADDITION. 19 

RlTLE. — For adding two or more columns^ com- 
mence at the right hand, or units* column; proceed 
m the tame m>anner as in adding one column ; after 
the turn of the first column is obtained^ add aU 
except the right hand figure of this sum to the second 
column^ adding the second column the same way you 
added the first; proceed in like manner with all the 
columns^ always codding to each successive column 
the sum of the column in the next lower order ^ mmtii 
the right hand figure. 

N. B. The small figures which ^e place to the 
right of the colanin when adding are called integers. 

The addition hy integers or by forming a new 
column, as explained in the preceding examples 
shonld be used only in adding very long columns 
of figuies, say a long ledger column, where the foot- 
ings of each column would be two or three hundred, 
in which case it is superior and much more easy 
than any other mode of addition ; but in adding 
short columns it would be useless to form an extra 
column, where there is only, say, six or eight fig- 
ures to be added. In making short additions, the 
ioUowing suggestions will, we trust, be of use to 
the accountant who leeks for information on this 
subject. 

In the addition of several columns of figures, 
whert they are only four or five deep, or when 
their respective sums will range from twenty-five 
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20 OBTON A 8ADL£R*8 CALCULATOR. 

to forty, the accountant should commence with the 
unit column, adding the sum of the first two figures 
to the sum of the next two, and so on, naming only 
the results, that is, the sum of every two figures. 

la the present example in adding the unit 346 
column instead of saying 8 and 4 are 12 and 235 
5 are 17 and 6 are 23, it is better to let the *f24 
eye glide up the column reading onlj, 8, 12, 598 
17, 23; and still better, instead of making a 
separate addition for each figure, group the figures 
thus: 12 and 11 are 23, and proceed in like man- 
ner with each column. For short columns this is 
a very expeditious way, and indeed to be preferred ; 
but for long columns, the addition by integers is 
the most useful, as the mind is relieved at intervals 
and the mental labor of retaining the whole amount, 
as you add, is avoided, which is very important to 
anj person whose mind is constantly employed In 
various commercial calculations. 

In adding a long column, where the figures are 
of a medium size, that is, as many 8s and 9f\ as 
there are 2s and 38, it is better to add about three 
figures at a time, because the eye will distinctly see 
that many at once, and the ingenious student will 
in a short time, if he adds by integers, be able to 
read the amount of three figures at a glance, or aa 
quick, we might say, as he would read a single 
Agart. 
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ADDITION. 21 

Here we becrin to add at the bottom of the ^^ 
unit column and add auooesaively three fig- ^' 
ores at a time, and place their respective 004 
soma, minus 10, to the right of the Ust fig- •54 
ore added ; if the three figures do not make 62 
10, add on more figures ; if the three ngures ^7' 
make 20 or more, only add two of the fig- ^ s 
uree. The little figures that are placed to ^^4 
the right and left of the column are called • 77 
integeni. The integers in the present ex- 33 
ample, belonging to the units column, are ^^ 
4, 4^ 5, 4, 6, which we add together, making ^^ 

23; place down 3 and add 2 to the number 

of integers, which giyes 7, which we add to gQ3 
the tens and proceed as before. 

Reabon. — In the above example, every time we 
placed down an integer we discarded a ten, and 
when we set down the 3 in the answer we dis- 
carded two tens; hence, we add 2 on to the num- 
ber of integers to ascertain how many tens were 
discarded; there being 5 integem it made 7 tons^ 
which we now add to the column of tens; on the 
same principle we might add between 20 and 30^ 
always setting down a figuru before we got to 30; 
then every integer set down would count for 2 tens, 
being discarded in the same way, it does in the 
present instance for one ten. When we add be- 
tween 10 and 20, and in very long columns^ it 
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22 ORTON A 8ADL£R*8 CALCULATOR. 

would be much better to go as near 30 as possible^ 
and count 2 tens for eyery integer set down, in 
which case we would set down about one-half as 
many integers as when we write an integer foi 
every ten we discard. 

When adding long columns in a ledger or day- 
book, and whore the accountant wishes to avoid the 
writing of extra figures in the book, he can place a 
strip of paper alongside of the column he wishes 
to add, and write the integers on the paper, and in 
this way the column can be added as convenient 
almost as if the integers were written in the book. 

Perhaps, too, this would be as proper a time as 
any other to urge the importance of another good 
habit; I mean that of making 'plain figures. Some 
persons accustom themselves to making mere 
scrawls, and important blunders are often the result 
If letters be badly made you may judge from 
such as are known; but if one figure be illegible, 
its value can not be inferred from the others. The 
vexation of the man who wrote for 2 or 3 monkeys, 
and had 203 sent him, was of far less importance 
than errors and disappointments sometimes result- 
ing from this inexcusable practice. 

We will now proceed to give some methods of 
proof. Many persons are fond of proving the cor« 
reotness of work, and pupils are often in8tructed 
to do so, for the double purpose cf giving then 
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ADDITION. 23 

exercise in calculation and saving their teacher 

the trouble of reviewing their work. 

There are special modes of proof of elementary 
operations, as by casting out threes or nines, or by 
changing the order of the operation, as in add- 
ing upward and then downward. In Addition, 
some prefer reviewing the work by performing th« 
Addition downward, ^ther than repeating the 
ordinary operation. This is better, for if a mis- 
take be inadvertently made in any calculation, 
and the same routine be again followed, we are very 
liabk' to fall again into tbe same error. If, for 
instance, in running up a column of Addition you 
should say 84 and 8 are 93, jou would be liable, in 
going over the same again, in the same way to 
slide insensibly into a similar error; but by begin- 
ning at a different point this is avoided. 

Thvt fact IS one of the strongest objections to 
Che ]>iau of cutting off the upper line and adding 
it to ttae sum of the rest, and hence some cut off 
the lower line by which the spell is broken. The 
Btost tl oughtless can not fail to see that adding » 
line to the sum of the rest, is the same as adding it 
m %tnth the rest. 

The mode of proof by casting out the nines 
and threes will be fully explained in a following 
chapter. 
A very excellent mode of avoiding error in add- 
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log long colamDS is to set down the result of each 
column on some waste spot, observing to place the 
numbers successively a place further to the left 
each time, as in putting down the product figure* 
in multiplication; and afterward add up the 
amount. In this way if the operator lose hia 
count, he is not compelled to go back to units, but 
only to the foot of the column on which he is op- 
erating. It is also true that the brisk accountant, 
wild thinks on what he is doing, is less liable to 
err than the dilatory one who allows his mind to 
wander. Practice too will enable a person to read 
amounts without naming each figure, thus instead 
of saying 8 and 6 are 14, and 7 aire 21 and 5 are 26. 
it is better to let the eye glide up the column, read- 
mg only 8, 14, 21, 26, etc.; and, still further, it is 
quite practicable to accustom one's self to group 87 
the figures in adding, and thus proceed very rap- 23 
idly. Thus in adding the units' column, instead 45 
cf adding a figure at a time, we see at a glance 62 
that 4 and 2 are 6, and that 5 and 3 are 8, then 24 
6 and 8 are 14 ; we may then, if expert, add — 
constantly the sum of two or three figures at a tim«| 
and with practice this will be found highly advan* 
tageous in long columns of figures; or two or three 
oolumna may be added at a time, at the practiced 
•je will see that 24 and 62 are 86 almost at readill 
as that 4 and 2 are 6. 
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ADDITION. 25 

Teachers will find the following mode of match- 
ing lines for heginners very convenient, as they 
can inspect them at a glance : 

Add 7654384 
8786286 
3408698 
2345615 
1213713 



23408696 



In plmcing the ahove the lines are matehed in 
pairs, the digits constantly .making 9. In the 
abQye, the first and foarth, second and fifth are 
matched; and the middle is the key liney the result 
being just like it, except the units* place, which is 
as many less than the units in the key line as there 
are pairs of lines; and a similar number will oc- 
cupy the extreme left. Though sometimes, used as 
a puxzle, it ia chiefly useful in teaching learners ; 
and as the location of the key line may be changed 
in each successive example, if necessary, the arti- 
fice could not be detected. The number of lines 
rily odd. 
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SHORT METHODS OF MULTIPLICATION. 



KuLE. — Set down the tmalUr factor under (he 
larger^ units under units^ tens under tens. Begin 
with the unit figure of the multiplier^ multiply by it^ 
first the units of the multiplicand^ setting the units 
of the product^ and reserving the tens to he added 
to the next product; now multiply the tens of the 
multiplicand hy the unit figure of the multiplier^ 
and the units of the multiplicand hy tens figure of 
26 
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MULTIPLIGATION. 27 

iJie mtdtiplier; add these tvoo products together ^ set* 
tmg dmjim the units of their sum^ and reserving tlie 
tens to he added to the next product; now multiply 
the tens of the multiplicand hy the tens figure of the 
multiplier^ and set doum the whole amount. This 
will he the complete product. 

Remark, — Always add in the tens that are re- 
served as soon as you form the first product. 
EXAMPLE 1.— EXPLANATION. 

1. Multiply the units of the multiplicand 24 
by the unit figure of the multiplier, thus : 31 

1X4 is 4 ; set the 4 down as in example. 

2. Multiply the tens in the multiplicand hy 744 
the unit figure in the multiplier, and the units in 
the multiplicand hy the tens figure in the multi- 
plier, thus : 1X2 is 2; 3x4 are 12, add these two 
products together, 2-|-12 are 14, set the 4 down 
as in example, and reserve the 1 to he added to the 
next product. 3. Multiply the tens in the multi- 
plicand hy the tens figure in the multiplier, and 
add in the tens that were reserved, thus : 3x2 are 
6, and 6-1-1=7 ; now set down the whole 
amount, which is 7. 

EXAMPLE 2.— EXPLANATION. 

1. Mnliiply units hy unite, thus: 4x3 53 
are 12, set down the 2 and reserve the 1 to 84 

carry. 2. Multiply tens hy unite, and unite 

by tMkB^ and add in the one to carry on the 4462 
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first product, then add these two products together, 
thus: 4X5 are 20+1 are 21, and 8X3 are 24, 
and 21-1-24 are 45, set down the 5 and reserve 
the 4 to carry to the next product. 3. Multiply 
tens by tens, and add in what was reserved to carry, 
thus: 8x5 are^40-|-4 are 44, now set down the 
Wholt amount, which is 44. 

EXAMPLE 8.— EXPLANATION. 

5x3 are 15, set down the 5 and carry the 43 
1 to the next product; 5X4 are 20=1 25 

are 21; 2x3 are 6, 21+6 are 27, set down 

the 7 and carry the 2; 2x4 are 8+2 are 1075 
10 ; now set down the whole amount 

When the multiplicand is composed of three fig- 
ures, and there are only two figures in the multi- 
plier, we obtain the product by the following 

Rule. — Set dawn the tmaller factor under the 
larger^ unite under finite, tens under ten$ ; now muU 
tipUf the fint upper figure hy the unit fi^re of the 
mukipliety eetting down the unite of the product^ and 
reserving the tent to he added to the next product; 
mow multiply the eecond upper hy unite^ andthefirU 
mpper hy ten$j add theee two products together^ eet* 
Hng down the unite figure of their sum, aiid reterv* 
img the tern to carry ^ at hefore ; now multiply the 
third upper hy unitZy and the teoond upper hy tene, 
add theee two products together^ eetting d4wm the 
unite figure of their nmi, and reserving the iens to 
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MULTIPLICATION. 29 

carry, as usual; now multiply the third upper by 
tens, add in the reserved figure, if there is one, and 
set down the whole amount. This unU be the complete 
product. 

Remark. — One of the principal errors with the 
beginner, in this system of multiplication, is 
oegleoting to add in the reserved figure. The stu- 
dent must bear in mind that the reserved figure in 
added on to the first product obtained after the set- 
ting down of a figure in the complete product. 

EXAMPLE 1.— EXPLANATION. 

Muldplj first upper by units, 5x3 are 123 
15, set down the 5, reserve the 1 to carry 45 
to the next product; now multiply second — - 
upper by units and first upper by tens, 5x2 5535 
are 10+1 are 11,4X3 are 12, add these 
products together; 11+12 are 23, set down the 3, 
reserve the 2 to carry ; now multiply third upper 
by units, and second upper by tens, add these two 
products together, always adding on the reserved 
figure to the first product; 5x1 Are 5-f 2 are 7» 
4X2 are 8, and 7+8 are 15, set down the 5, re- 
serve the 1; now mujtiply third upper by tens, 
asd set down the whole amount ; 4X 1 ^re 4+1 are 
6, set down the 5. This will gi'^e the complete 
produoi. 



Digitized by 



Google 



20 ORTON ft SADLER'S CALCULATOR. 

Multiply 32 by 45 in a single line. 

Here we multiply 5X2 ^^^ s^^ down and 82 
oanry as usual ; then to what you carry add 45 
5X3 and 4X 2, which gives 24; set down — 
4 and carry 2 to 4X3, which gives 14 and 1440 
oompletes the product. 

Multiply 123 by 456 in a single line. 

Here the first and second places are 123 
found as before; for the third, add 6x1* ^^ 

5X2, 4X3, with the 2 you had to carry, . 

making 30 ; set down and carry 3 ; then 56088 
drop the units' place and multiply the 
hundreds and tens crosswise, as you did the tens 
and units, and you find the thousand figure ; then, 
dropping both units and tens, multiply the 4X If 
adding the 1 you carried, and you have 5, which 
completes the product. The same principle may 
oe extended to any number of places; but let each 
step be made perfectly familiar before advancing 
to another. Begin with two places, then take three, 
then four, but always practicing some time on 
each number, for any hesitation as you progress 
will confuse you. 

N. B. The following mode of multiplying num- 
bers will only apply where the sum of the two 
last or unit figures equal ten, and the other figures 
in both factors are the same. 
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CONTK ACTIONS IN MULTIPLICATION. 

To muUiply vfhen the unitjigurei added equal 
aO) and the tern are alike as 72 by 78, do. 

1st. Multiply the anits and set down the result 

2d. Add 1 to either number in tens place and 
multiply by the other, and you have the complete 
product. 

XZAMPLB PR00£8& 

Here becaoBe the sum of the units 4 and 6 86 
are ten and the tent are alike ; we simply say 84 

4 times 6 are 24, and set down both figures of 

the product ; then because 4 and 6 make Un we "^224 
add 1 to 8, making 9, and 9 times 8 are 72, which 
completes the product. 

NoTi — If the product of nnitf do not eontain ten tbe place 
•f tens mast be filled with a cipher 

The above rule is iLseful in examples like the foL- 
lowing : 

2. What will 93 acres of land cost at 97 dollars 
per a<*»'e ? Ans. $9021. 

8. What will 89 pounds of tea cost at 81 cents 
per pound r Ans. $72.09. 

In the above the product of 9 by I did not amawd 
to ten, therefore is placed in tens place. 

4. Multiply 998 by 992. Ans. 990016. 

In the above, because 2 and 8 are 10, we add { I0 

99, making 100; then 100 times 99 are 9900. 
4 
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EXAMPLE. 
Multiply 79 by 71 in a single line. 
Here we multiply IX^ and set down the 79 
result, then we multiply the 7 in the mul- 71 

tiplicand, increased by 1 by the 7 in the 

multiplier, 7x8, which gives 56 and com- 5609 
pletes the product 

EXAMPLE. 

Multiply 197 by 193 in a single line. 

Here we multiply 3x7 and set down the 197 
result, then we multiply the 19 in the 193 

multiplicand, increased by 1 by the 19 in 

the multiplier, 19x20, which gives 380 38021 
and completes the product. 

EXAMPLE. 

Multiply 996 by 994 in a single line. 

Here we multiply 4X6 and set down 996 

the result, then we multiply the 99 in 994 

the multiplicand, increased by 1 by the '- — 

99 in the multiplier, 99x100, which 990024 
gives 9900 and completes the product. 

EXAMPLE. 

Multiply 1208 by 1202 in a single line. 

Here we multiply 2x8 and set down 1208 
the result, then we multiply the 120 in 1202 

the multiplicand, increased by 1 by tho 

120 m the multiplier, 120xl21« which 1452016 
gives 14520 and completes the product. 
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CITRIOUS AND USEFUL CONTRACHONa 

To multiply any numbery of two figures, by 11, 
Rule. — Write the mm of the fyurei between them. 
i. Multiply 45 by 11 Ana. 495. 

Here 4 and 5 are 9, which write between 4*5 

2. Multiply 34 by 11. Aus. 374. 
N. B. When the sum of the two figures is over 

9, increase the lefVhand figure by the 1 to carry. 

3. Multiply 87 by 11. Ans 957. 

To square any number of 9s instantaneously, 
and without multiplying, 

Bulb. — Write dawn ae many 9« leu one at there 
are 9$ in the given number^ an 8, ae many 0« as 
9s, and a 1. 

4. What is the square of 9999? Ans. 99980001. 
Explanation. — We have four 9s in the given 

number, so we write down three 9s, then an 8, 
then three Os, and a 1. 

5. Square 999999. Ans. 999998000001. 

To square any number ending in 5, 
RuLB.-^Onu< the 5 and multiply the number^ ae 

U wUl then ttand by the next higher number^ and 

annex 2Jb to the product, 

6. What is the square of 75 ? Ans. 5625. 
Explanation. — We simply say, 7 times 8 are 

56, to which we annex 25. 

7. What is the square of 95? Ans. 9025 
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TABLE OF SQUARES, 

FROM 1 TO 104. 



l«=r 1 


272= 729 


532=2809 


792= 6241 


2«= 4 


262= 734 


542=2916 


802= 6400 


3«= 9 


292= 841 


552=3025 


812= 6561 


4«= 16 


302= 900 


562=3136 


822= 6724 


5*= 25 


312= 961 


572=3249 


832= 6889 


6«= 36 


322=1024 


582=3364 


842= 7056 


7«= 49 


332=1089 


592=3481 


852= 7225 


8«= 64 


342=1156 


602=3600 


862= 7396 


9«-- 81 


352=1225 


612=3721 


872= 7569 


10«=100 


362=1296 


622=3844 


882= 7744 


n«=rl21 


372=1369 


632=3969 


892= 7921 


122=144 


382=1444 


642=4096 


902= 8100 


132=169 


392=1521 


652=4i25 


912= 828 L 


14«=rl96 


402--1600 


662=4356 


922= 8464 


15«=225 


412=1681 


672=4489 


932= 8649 


16«=256 


422=1764 


682=4624 


942= 8836 


172=289 


432=1869 


692=4761 


952= 9025 


182=324 


442=1936 


702=4900 


962= 9216 


192=361 


452=2025 


712=5041 


972= 9409 


202=400 


462=2116 


722=5184 


982= 9604 


212=441 


472=2209 


732=5329 


992= 9801 


222=484 


482=2304 


742=5476 


1002=10000 


232=529 


492=2401 


752=5625 


1012=10201 


242=576 


502=2500 


762=5776 


1022=10404 


252=625 


512=2601 


772=5929 


1032=10609 


262=676 


522=2704 


782=6084 


1042=10816 



Note. — To become familiar with the numbers shown in 
the above table, from 1 to 25, requires but little study and 
application upon the part of the pupil, and will prove 0/ 
great benefit in mathematical calculations. 

34 
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FRACTIONS. 

Are one or more of the equal partis into which a unit ot 
whole thing is divided. 

All fractions express the division of units or things. 

The fractional terms are, numerator and denominator. 

The Numenttor expresses the number of parts or units 
taken (it is therefore the dividend), and is written above 
the line/ 

f%€ Denominator expresses the division of the equal 
parts or units (it is therefore the divisor), and is written 
below the line. 

Fractions are written and read as follows : 

i or one-half, J or one-third, | or three-fourths. 

2%« Quotient pro<luced from dividing the numerator hj 
the denominator of a fraction is its value. 

Thus, — 1=-3— «4« = 3— i^^O 

The value of a fraction is less than I when the numera- 
tor is less than the denominator, and equals or exceeds 1 
when the numerator equals or is greater than the denomi- 
nator. 

GENERAL PRIlfCIPlES GOmNING FRiaiOm 

To increase or multiply a fraction, 

Multiply the nuinerator or divide the denominator. 

To decrease or divide a fraction, 

Divide the numerator or multiply the denomifiater. 

Multiplying or dividing both terms of a fraction by the 
same number does not ckanr/e its value. 

Fractions may be reduced, added, subtracted, multi* 
plied, and divided. 



Digitized by 



Google 



3G ORTON A Sadler's calculator. 

Mental Operations in Fractiont. 

To square any number containing j, as 6j, 9|, 

Rule. — Multiply the whole number by the next 
higher whole number^ and annex ^ to the product. 

Ex. 1. What is the square of 7^? Ans. 06^. 

We simply say, 7 times 8 are 56, to which we 
addf 

2. What will 9^ lbs. beef cost at 9^ cts. a lb.? 

3. What will \2\ yds. tape cost at 12|cts. a vd? 

4. What will 5^ !bs. nails cost at 5^ cts. a lb. ? 

5. What will 11 j yds. tape cost at 11^ cts. a yd.? 

6. What will 19^ bu. bran cost at 19| cts. a bu.? 
Reason. — We multiply the whole number by 

the next higher whole number, because half of any 
■umber taken twice and added to its square is the 
same as to multiply the given number by one mote 
than itself. The same principle will multiply any 
two like numbers together, when the sum of the 
fractions is one, as 8^ by 8}, or 11| by 11|, etc 
It is obvious that to multiply any number by any 
two fractions whose sum is one, that the sum of the 
products must be the original number^ and adding the 
number to its square is simply to multiply it by 
one more than itself; for instance, to multiply 7^ 
by 7|, we simply say, 7 times 8 are 56, and then, 
to complete the multiplication, we add, of course, 
the product of the fractions (} times | aro 3^)< 
making 56]^ the answer. 
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MULTIPIJCATION OF FRACTIONS. 37 

WJiere the sum of the fractions is One. 

To multiply any two li/ce numbers together when 
the sum of the fractions is one, 

Rule — Multiply the whole number hy the next 
higher whole number ; after which^ add tlie product of 
the fractions. 

N. B. In the following examples, the product of 
the fractions are obtained first for convenience. 

PRACTICAL EXAMPLES FOR BUSINESS MEN. 

Multiply 3| by 3^ In a single line. 

Here we multiply |X|, which gives ^5, Z\ 
and set down the result ; then we multiply 31 

the 3 in the multiplicand, increased by 

niiity, by the 3 in the multiplier, 3x4, 12 ^^^ 
which gives 12 and completes the product. 

Multiply 7^ by 7f in a single line. 

Here we multiply |Xf> which gives ^'y, 7| 
and set down the result; then we multiply 7^ 

the 7 in the multiplicand, increased by unity, 

by the 7 in the multiplier, 7x8, which gives 56./j 
56, and completes the product. 

Multiply 11^ by 11| in a single line. 

Here we multiply |Xi) which gives J, and 11 § 
set down the result; then we multiply the 11 Hi 

in the multiplicand, increased by unity, by 

the 11 in the multiplier, 11X12, which gives 132 J 
132 and completes th^ product. 
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38 ORTON A Sadler's calculator. 

EXAMPLE. 

Multiply 16f by 16} in a single line. 

Here we multiply Jxf wHich gives {, and 161 
•et down the result, then we multiply the 16} 

16 m the multiplicand, increased by 

anity by the 16 in the multiplier, 16x17, 272| 
irbich gives 272 and completes the product. 
EXAMPLE. 

Multiply 29^ by 29} in a single line. 

Here we multiply }X} which gives }, 29} 
ind set down the result, then we multiply 29} 

the 29 in the multiplicand, increased by 

unity by the 29 in the multiplier, 29 x 870} 
30, vrhich gives 870 and con^plete^ the pro- 
duct 

EXAMPLE. 

Multiply 999| by 999f in a single line. 

Here we multiply f Xf i which gives 999| 

1^. and set down the result, then we 999| 

multiply the 999 in the multiplicand, 

tnoreased by unity by the 999 in the 999000|| 
multiplier, 999x1000, which gives 
999000 and completes the product 

Note. — The system of multiplicbt:on introduced 
in the preceding examples, applies to all numbers. 
Where the sum of the fractions is one, and the whole 
numbers are alike, or differ by ofu*, the learner if 
rHjuested to study well these useful properties of 
aumban 
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MULTIPLICATION OP FRACTIONS. 39 

Where the sum of the Fractions is One. 

To mnltiply any two numbers whose difference is 
one, and the sum of the fractions is one^ 

Kttle. — Multiply the larger number, increcued h^ 
ONS, by the smaller number; then square the frac- 
tion of the larger number, and subtract Us square 
from ONB. 

PRACnCAL EXAMPLES FOR BUSINESS MEN. 

1. What will 9^ lbs. sugar cost at 8| ots. a lb.? 
Here we multiply 9, increased by 1, by 8, 91 

thus, 8x10 are 80, and set down the result; 3| 

then from 1 we subtract the square of |, 

thus, \ squared is ^, and 1 less ^ is ||. ^0|S 

2. What will 8} bu. coal cost at *l\ cts. a bu.? 
Here we multiply 8, increased by 1, by 8 J 

7, thus, 7 times 9 are 63, and set down the 7| 

result ; then from 1 we subtract the square 

of ), thus, ) squared is |, and 1, less ^, is )• ^^^ 

3. What will W^ bu. seed cost at $10f| a bu.} 
Here we multiply 11, increased by 1, by 

10, thus, 10 times 12 are 120, and set ^^h 
down the result; then from 1 we subtract l^ii 
the square of -^, thus, ^ si|uared is ^fy, TTTT^., 
snd I less ^^ is f|f- '''' 

4. How many square inches in a floor 99i in. wide 
and 98S in. long? Ans. 9800if 
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40 ORTON A SADLER'S CALCULATOR. 

MBTHOD OF OPERATION. 
EXAMPLE. 

Maltiplj 6^ by 6^ in a single line. 

Here we add 6^ J-, which gives 6^ ; this 6} 
maltiplied by the 6 in the multiplier, Qi 
6X^) gives 39, to which we add the pro- — 
duct of the fractions, thus ^Xi gives y^, added 
89i^g to 39 completes the product. 

EXAMPLE. 

Multiply 11 J by 1 If in a single line. 

Here we would add HJ+f, which gives 11 J 
12; this multiplied by the 11 in the multi- 11| 
plier gives 132, to which we add the product — — 
of the fractions, thus f Xi gives ^,, which 132^ 
added to 132 completes the product. 

EXAMPLE. 

Multiply 12^ by 12| in a single line. 

Here we add 12i+f, which gives 131; 121 
this multiplied by the 12 in the multiplier, 121 

12X131, gives 159, to which add the pro- 

duct of the fractions, thus iXi gives f, 1591 
which added to 159 completes the product. 
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MULTIPLICATION OF FRACTIONS. 4l 

Where the Fractions hcwe a Like Denominator. 

To multiply any two like numbers together, each 
of which has a fraction with a like denominator, as 
4g by 43, or 11} by 11 j, or 10§ by 10|, etc. 

Rule. — Add to the mvltiplicand the fraction of 
the multiplier^ and multiply this sum by the whole 
number; after which, add the product of the fractions. 

PRACTICAL EXAMPLES FOR BUSINESS MEN. 

N. B. In the following example, the sum of the firao> 
tlont it OHS. 

1. What will 9f lbs. beef cost at 9^ cts. a lb.? 

The sum of 9} and \ is ten, so we simply ^1 

say, 9 times 10 are 90; then we add the 5_ 

product of the fractions, } times } are ^. 90^ 

N. B. In the following example, the sum of the ftrao 
tions is Um$ than oiia. 

2 What will 8^ yds. tape cost at 8| cts. a yd. ? 
The sum of 8} and | is 8}, so we simply 



iay, 8 times 8| are 70; then we add the 
product of the fractions, } times ^ are ^ or |. 70{ 
N. B. In the following example, the inm of the frao- 
lioiM is greater than oiia. 

S. What will 4| yds. cloth cost at )»4| a yd.? 

The sum of 4f and j is 5^, so we simply ^1 
say, 4 times 5^ are 21 ; then we add the ^» 
product <^ the fractions, } times f are f^. 21 \{ 

N. B. Where the fraetions have different denominators 
?ediii«e them to a common denominator. 
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42 ORTON & Sadler's calculator. 

Rapid Proceu of Multiplying Mixed Numhen. 

A valuable and UBefiil rule for the acoountant ia 
the practical calculations of the counting-room. 

To multiply any two numbers together, each of 
which involves the fraction ^^ as 7^ by 9^, etc., 

Rule. — To the product of the whole number* add 
half their gum plus ^. 

EXAMPLES FOE MENTAL OPERATIONa 

1. What will S^^doz. eggs cost at 7^ cts. a doss.? 
Here the sum of 7 and 3 is 10, and half this 31 

sum is 5, so we simply say, 7 times 3 are 21 7^ 

and 5 are 26, to which we add i. 

* 264 

N. B. If the sum be an odd number, call it one less 

to make it even, and in such cases the fraction must be }. 

2. What will 11^ lbs. cheese cost at 9| cts. a lb.? 

3. What will 8| yds. tape cost at 15^ cts. a yd.? 

4. What will 7^ lbs. rice cost at 13^ cts. a lb.* 
6. What will 10^ bu. coal cost at 12^ cts. a bu.? 
RcASON. — In explaining the above rule, we add 

half their sum because half of either number added 
to half the other would be half their sum, and we 
add ^ because | by ^ is ^. The same principle 
will multiply any two numbers together, each of 
which has the name fraction; for instance, if the 
fraction was ^, we would add one-third their sum ; 
if f , we would add three-fourths their sum, etc.; 
and then, to complete the multiplication, we wouM 
add, of course, the product of the fraotioni. 
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BfULTIPLICATION OF PBACTIONS. 43 

GENERAL RULE. 

For multiplying any two numbers together, each 
of which involves the same fraction. 
To the product of the whole numbers^ add the 

product of their sum by either fraction ; after which, 

add the product of their fractions. 

EXAMPLES FOR MENTAL OPERATIONa 

1. What will llf lbs. rice cost at 9f cts. a Ib.t 
Here the sum of 9 and 1 1 is 20, and three- n| 

foarths of this sum is 15, so we simply say, 9} 

9 times 11 are 99 and 15 are 114, to which 

we add the product of the fractions (A). ^*A 

2. What will 7| doz. eggs cost at 8} cts. a doi. ? 

3. What will 6| bu. coal cost at 6| cts. a bu. ? 

4. ^9htLt will 45| bu. seed cost at 3| dol. a bu.? 
6. What will 3f yds. cloth cost at 5} dol. a yd. ? 

6. Af hat will 17} ft. boards cost at 13} cts a fl.? 

7. What will 18| lbs. butter cost at 18} cts. a lb. ? 

N. B. If the produf*t of the sum by either frac- 
tion id a whole number with a fraction, it is better 
to reserve the fraction until we are through with 
the whole numlers, and then add it to the product 
of the fractions' for instance, to multiply 3^ by 7J, 
we find the sum of 7 and 3, which is 10, and one* 
fburth of this sum is 2| ; setting the ^ down io 
tome waste spot, we simply say, 7 times 3 are 21 
and 2 are 23 ; then, addi ig the | to the product of 
die fractions (^^), givos j^^, making 23^^, Ant. 
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44 OBTON & Sadler's calculator. 

Rapid Proceu of Multiplying all Mixed iVmn&flrt 
N. B. Let the studeDt remember that thb ii a 
genera] and universal rule. 

OENELAL RULE. 
To multiply any two mixed numbers togetber, 
Ist. Multiply the whole numhen together. 
2d. Multiply the upper digit hy the lower fraction, 
3d. Multiply the lower digit by the upper fraction^ 
4tb. Multiply the fracttoM together, • 

5tb. Add the$e FOUR producU together. 
N. B. This rule is so simple, so useful, and so true that 

every banker, broker, merchant, and clerk should post it 

up for reference and use. 

PRACTICAL EXAMPLES FOR BUSINESS MEN 
N. B. The following method is recommended to begin- 
&en: 
Example.— Multiply 12| by 9}. 12| 

1st. We multiply tbe wbole numbers. ^ 
2d. Multiply 12 by | and write it down. xo8 
3d. Multiply 9 by ] and write it down. 9 
4tb. Multiply f by ) and write it down. ^ 
5th. Add these four products together, Oj*|^ 
and we have the complete result 123^^ 
N. B. When the student has become familiar 
with the above process, it is better to do the inter- 
mediate work in the head, and, instead of setting 
down the partial products, add them in the mind 
as you pass along, and thus proceed very rapidly. 



Digitized by 



Google 



MULTIPLICATION OP MIXED NUMBERS. 45 

Multiply 8J by lOt. 

Here we simply say 10 times 8 are 80 8J 
and J of 8 is 2, making 82, and J of 10 is 10^ 
2, which makes 84 ; then J times | is ^'g, 



making 845*^ the answer. 84^^^ 

PRACTICAL BUSINESS METHOD 

For Multiplying all Mixed Number$. 

Merchants, grocers, and business men generally, 
in multiplying the mixed numbers that arise in 
the practical calculations of their business, only 
eare about having the answer correct to the near- 
est cent; that is, they disregard the fraction. 
When it is a half cent or more, they call it an- 
other cent ; if less than half a cent, they drop it 
And the object of the following rule is to show the 
business man the easiest and most rapid process of 
finding the product to the nearest unit of any two 
numbers, one or both of which involves a fraction. 
GENERAL RULE. 

To multiply any two numbers to the nearest unit, 

1 St. Multiply the whole number in the multiplicand 
6y the fraction in the multiplier to the nearest unit, 

2d. Multiply the whole number in the multipliei hy 
the fraction in the multiplicand in the nearest unit 

3d. Multiply the whole numbei-s together and add 
the three products in your mind as you proceed. 

N. B. In actual business the work can generftl^j be 
done mentally for on)y f^nsy fractions nccitr m butineu 
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46 ORTON & SADLER*S CAICULATOR. 

N. B. This rule is so simple and so true, according to 
all business usage, that every accountant should make 
himself perfectly familiar with its application. There 
being no such thing as a fraction to add in, there is 
•carcely any liability to error or mistake. By no other 
arithmetical process can the result be obtained by so few 
figi^res. 

EXAMPLES FOR MENTAL OPERATION. 
SXAMPLE FIRST. 

Multiply 11|^ by 8{ by businesB method. Hi 
Here ^ of 1 1 to the nearest unit is 3, and \ of 8| 
8 to the nearest unit is 3, making 6, so we sim- — — 
ply say, 8 times 11 are 88 and 6 are 94, Ans. 94 

Reason. — \ of 11 is nearer 8 than 2, and | of 8 is nearer 
8 than 2. Make the nearest whole number the quotieni. 

EXAMPLE SECOND. 

Multiply 7| by 9| by business method. 

Here } of 7 to the nearest unit is 3, and \ 7] 

of 9 to the nearest unit is 7 ; then 3 plus 7 9} 

is 10, so we simply say, 9 times 7 are 63 and — 

10 are 73, Ans. 73 

EXAMPLE THIRD. 

Multiply 23J by 19t by business method. 

Here i of 23 to the nearest uuit is 6, and 23i 
i of 19 to the nearest unit is 6 ; then 6 plus 191 

6 is 12, so we simply say, 19 times 23 are 

437 and 12 are 449, Ans. 449 

N. B. In multiplying the whole numbers toig^ether, al- 
ways use the single-line method. 
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MULTIPLICATION OF MIXED NUMBERS. 47 
SXAXPLI FOURTH. 

Maltiplj 128} by 25 by business metbod. 
Here } of 25 to tbe nearest unit is 17, so 128} 
we simply say, 25 times 128 are 3200 an d ^ ^ 

17 are 3217, the answer. 3217 

PRACTICAL EXAMPLES FOR BUSINESS MEN. 

1. What is the cost of 17^ lbs. sugar at 18| ots. 
per lb. ? 

Here | of 17 to the nearest unit is 13, 17} 
and } of 18; is 9 13 plus 9 is 22, so we 18| 

simply say, 18 times 17 are 306 and 22 are 

328, the answer. *^^^ 

2. What is the cost of 11 lbs. 5 os. of butter at 
33| cts. per lb.? ' 

Here } of 11 to the nearest unit is 4, 11^ 
and ^ of 33 to the nearest unit is 10 ; 33} 
then 4 plus 10 is 14, so we simply say, 33 ■ 

umes 11 are 363, and 14 are 377, Ans. '^ '^'^ 

3. What is the cost of 17 dot. and 9 eggs at 
12} cts. per do«.? 

Here } of 17 to the nearest unit is 9, 17^^, 
and ^ of 12 is 9 ; then nine plus 9 is 18, 12} 
10 we simply say, 12 times 17 are 204 and 

18 are 222, the answer. •^.22 

4. What will be the cost of 15} yds. calico at 
12} ots. per yd.? Ans. «1.97« 
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48 ORTOX & Sadler's calculator. 

Where the Multiplier is an Aliquot Part of 100. 

Merchants in selling goods generally make the 
price of an article some aliquot part of 100, as in 
selling sugar at 12^ cents a pound or 8 pounds 
for 1 dollar, or in selling calico for 16f cents » 
yard or 6 yards for 1 dollar, etc. And to be- 
come familiar with all the aliquot parts of 100, so 
that you can apply them readily when occasion 
liequires, is perhaps the most useful, and, at the 
same time, one of the easiest arrived at of all the 
computations the accountant must perform in the 
practical calculations of the counting-room. 

lABLE OP THE ALIQUOT PARTS OF 100 AND 1000 

N. B. Most of these are ased in business. 

121 w i part of 100. 8^ is ^ part of 100. 

25 is I or i of 100. 16} is A or J of 100. 

87i is I part of 100. 33i is iV or J of 100. 

60 is I or i of 100. 66| is A or j of 100. 

62 J is f part of 100. 83 J is JJ or } of 100. 

75 is I or I of 100. 125 is J part of 1000. 

87i is I part of 100. 250 is | or J of 1000. 
H is ^ part of 100. ^ 375 is | part of 1000. 

18| is A part of 100. * 625 is | part of 1000. 

31 J is A part of 100. 875 is | part of 1000. 

To multiply by an aliquot part of 100, 

Rule — Add two ciphers to the multiplicand^ tKsn 
take KAch part of it a$ the mtdtiplier i$ part of 100. 

N B. If the mnltiplioand is a mixed number Ndoot 
the Craeiion to a decimal of two plaoee before diTidui^ 
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COUNTING-ROOM EXERCISES. 



Examples. — 1. Multiply 424 by 25. 

As 25 = i of 100, divide 42400 by 4 = 10600. 

N. B. If the mnltiplioand is a mixed number, reduea thi 
fraction to a decimal of two placet before diyiding. 

2. Give the cost of 12 J yds. cloth @ 1 8|c. per yd. 
Process. — 12^ = J; changing 18| to a decimal, 
e have 18.75 -*- 8 = $2.34|. 

Note. — Aliquot paiia may be conveniently used when the multi. 
plier is but little more or less than an aliquot part. 

3. Multiply 24 by 17f. 

Ist. Multiply 24 by 16S (the one-sixth of 100). 
Thus 24 X 16J = 2400 -r- 6 = 400 
As 17f *» 16f + 1 multiply 24 by 1 ==24 
Hence 24 X 171 =» the two products. 424 
5 49 
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50 ORTON 4fe Sadler's calculator. 

3. To multiply any number by 125 add three 
ciphers, and divide by 8. 

Multiply 3467 by 125. Product, 433375. 

8 )3467000 
433375 

Note.— By annexing three ciphers the number is in- 
creased one thousand times ; an<i bj dividing bj *8^ the 
quotient will be only one^ighth of 1000, that is 125 times. 

4. To multiply any number by 16} add two 
ciphers, and divide by 6. 

Multiply 3768 by 16}. Product, 62800. 

6)376800 

62800 

6. To multiply any niimber by 166} add three 
ciphers, and divide by 6. 

Multiply 7875 by 166}. Product, 1312500. 

6 )7875000 
1312500 

6. To multiply any number by 33J add two 
ciphers, and divide by 3. 
Multiply 9879 by 33J. Product, 329300. 

8)987900 
329300 
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COUNTING-ROOM EXERCISES. 51 

Bationali. — Ab in tbe last case, by annaziag 
two oiphess, we increase the multiplioand one hun- 
dred times ; and by dividing the number by 3, we 
only increase the multiplioand thirty-three and 
one- third times, because 33^ is one-third of 100. 

4. To multiply any number by 333| add three 
ciphers, and divide by 3. 

Multiply 4797 by 333J. Product, 1599000. 

3)4797000 

1599000 

5. To multiply any number by 6f add two ci- 
phers, and divide by 15 ; or add one cipher and 
multiply by f . 

Multiply 1566 by 6f . 

15)156600 

10440 First method. 
15660 



3)31320 



10440 Second method. 

6. To multiply any nunber by 66} add three 
ciphers, and divide by 15 ; or add two cipheie and 
multiply by }• 



Digitized by 



Google 



52 ORTON A Sadler's calculator. 

Multtplj 3663 by 66f . 

15)3663000 

244200 First method. 
866300 



3)732600 

244200 SecoDd method. 

7. To multiply any number by 8J add two ci- 
phers, and' divide by 12. 

Multiply 2889 by 8J. Product, 24075. 
12)288900 

24075 

8. To multiply any number by 83^ add three 
eiphers, and divide by 12. 

Multiply 7695 by 83J. Product, 641250. 
12)7695000 



641250 
9. To multiply any number by 6^ add two ci- 
phers, and divide by 16 or its fi-ctors — 4X4. 
Multiply 7696 by 6^. Product, 48100. 
4)769600 

4)192400 

48100 
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DIVISION OF FRACTIONS, 

WITH ANALYSIS. 

As the base of all Durabei-s, whether whole or 
fractional, are of the same value, inverting any 
Dumber simply demonstrates the number of 
times it is contained in a single unit. 

As the unit takes the place of the number, 
80 must the number take the place of the unit. 

Example 1. — Divide 6 by 7. Ans. I|. 

By inverting the divisor we find ^, \; now if 7 
is contained in one unit ^ of one time, it is con- 
tained in 6, six times j, or jj Ans. 

Example 2. — Divide 5 by J. Ans. 6K 
\ is contained in a unit f times, therefore it ia 
contained in 5; f X5=V» ^' ^^ -^'^^* 
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54 ORTON A 8ADLER*S CALCULATOR. 

Example 3. — Divide 8} by f. Am. llj. . 
By invertiog i we have j, the number of time« 
it is coutained in a unit ; therefore it is cootaiued 
8}, 8J times J or yx|=®d® or lli=lli A^ut. 
(Note. 8JX|-VorlU.) 

Example 4. — Divide 6} by 3. Ans. 2i. 
As 3 is contained in a unit i of one time, 61 is 
contained 6i times i, or thus, 

1/^3= VXi«V or 2J Ans. 

Rule. — To aacertaifi the number of timeB the 
divisor X8 contained in a unit, invert tJie divisor 
and multiply by Uie units in the dividend. 

Example 5.— Divide 3 by 4. Ans. 51. 

Solution. — 4 ^s contained in a unit J times, there- 
fore it is contained in 3, 3 times } or \^ ==5} ^91.9. 

Note. — Inverting the divisor shows how often it is 
contiiiued in a unit, and multiplying this number by tlie 
(Jivideud gives the quotient of all examples iu 

DIVISION OF FRACTIONS. 

Example 6. — Divide J by J. Ans. |. 

Solution. — } is contained in a unit 4 times, 
therefore it is contained in |, J of 4 times, or 
I times Ans. 

Example 7.— Divide f of f by J of J. 
Statement. f of f _ , 

J of*-* 

Note. — Simply reject or cancel factors in tlie dividend 
And divisor, Uiiut you have iuMthe ijuotUrtU. 
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DIVISION OP FRACTIONS. 65 

Example 8.— Divide } of J of f by ^\ of j off. 

iBi StatenienL-i of S of | ) Rejecting com moD fac- 
a r.1' 4 i2 r toi-s and we have lor 
^^''^i''^ ^ ) the result Uot 2^^. 

2d Staieme^^i.— J t ^ 



By boxing the 
deuomiuators. 



iii_i 



5 



:f|or2j'j^tw. 



Rule. — Reject or cancel factors common to the 

divisor and dividend, Mxdtiply the remaining 

terms betiveen lines (or inside the box) together 

for the desired denominator; and the te}*ms above 

and helow the lines (or outside the box) for the 

desired mimeratm\ 

Note.— The above rnle is commended m the most sim- 
ple one devised for the division of fractions. 

Example 9.— Divide i of J by J of }. 

The application of the above rule to Example 
9 produces the following statement, so simple 
that it can readily be understood by the most 
ordinary pupil. 

Draw a figure of four sides, representing a 
box, then write the example as follows : 
3 2 
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56 ORTON A Sadler's calculator. 

The numerator of the fraction will be found 
outside the box, which, multii)lied together, will 
give the desired numerator, thus, 
3X2X5X2 = 60 

The denominator will be found upon 
the inside of the box, which, multiplied r 18 <^>^ J' 
together, will give the desired denomi- 
nator, thus, 4X5X4X1 = 80 

Note. When factors are common to each other always 
take advantage of cancellation. 

An investigation of our new method of treating 
the division effractions will j^rove, no doubt, to be 
the most simple and practical ever yet devised. 
MULTTIPLTCATION AND DIVISION. 

To multiply i, is to take the multiplicand i of 
0}i€ iiine; that is, take \ of it, or divide it by 2. 

To multiply by J, take a third of the multipli- 
cand, that is, divide it by 3. 

To multiply by §, take i first, and multiply 
that by 2; or, multiply by 2 first, and divide the 
product by 3. 

Example. — ^If 1 cord of wood cost $6.00, 
what will be the cost of } of a cord ? 
Solulioiu—%QM X \ « $4.50 

3 

1800-5-4- 4.50 
What will J of a cord cost ? 

5Xl=f-J-f=$2.00 
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MULTIPLICATION AND DIVISION. 57 

EXAMPLES. 
1. What will 360 barrels of flour come to at 5t 
dollars a barrel ? At 1 dollar a barrel it would be 
860 dollars ; at 5i dollars, it would be 5i times 
as much, 

360 
6t 



5 times, 1800 

i of a time, 90 

Ans. $1890 

Before we attempt to divide by a mixed number, 
such as 2 J, 31, 5f , etc., we must explain, or rather 
observe the principle of division, namely : That 
the quotient wUl be the swme if we multiply the divi- 
dend and divisor by the same number. Thus 24 
divided by 8, gives three for a quotient. Now, if 
we double 24 and 8, or multiply them by any num- 
ber whatever, and then divide, we shall still have 
3 for a quotient. 16)48(3 ; 82)96(3, etc. 

Now, suppose we have 22 to be divided by 51; 
we may double both these numbers, and thus be 
clear of the fraction, and have the same quotient. 
51)22(4 is the same as 11)44(4. 

How many times is li contained in 12? Ans, 
Just as many times as 5 is contained in 48. The 
5 is 4 times li, and 48 is 4 times 12. From these 
observations, we draw the following rule for divid- 
ing by a mixed number^ 
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58 ORTON A Sadler's calculator. 

Rule. — Multiply the whole number by the lower 
term of the fraction ; add the upper term to the pro- 
duct for a divisor ; then multiply the dividend by 
the lower term of the fraction, and then divide. 

How many times is 1^ contained in 36? Ana. 
30 times. 

N. B. If we multiply both these numbers by 5, 
they will have the same relaiion as before, and a 
quotient is nothing but a relation between two 
numbers. After multiplicatioB, the numbers may 
be considered as having the denomination of fifths. 

How many times is \ contained in 12 ? Am, 48 
limes. 

One-fourth multiplied by 4, gives 1; 12, multi- 
plied by 4, gives 48. Now, 1 in 48 is contained 48 
times. 

Divide 132 by 2|. Am. 48. 

Divide 121 by 15f An%. 8 

How many times is \ contained in 3 ? Asim. 4 
limes. 

By a little attendon to the relation of numbers, 
we may often contract operations in multiplication. 
A dead uniformity of operation in all ca$e$ indi- 
Kates a mechanical and not a scientific knowledge 
of numbers. As a uniform principle, it is mucli 
easier to multiply by the small nnmbesa, 2^ 3, 4, 
6, than by 7, 8, 9. 
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PERGENTAGE 



The greater portion of all arithmetical calca- 
lations, as applied to every-day business transao- 
tioQS, being based upon percentage, it is important 
that the foregoing principles and illustrations be 
thoroughly mastered. 

Percentage is the process of computing by the 
hundred. 

Per cent, or rate per cent,, means by the hun- 
dred, and is represented by the character % in- 
stead of being written thus, 5%, 20%, 100%. 
Any % less than 1%, can be written in the form 
of a fraction, thus, J%, S%, or expressed deci- 
mally, thus, .002%, .0025%. 

THE FIVE FACTS 

To be considered in percentage are : 

l«e. The Base. 2d, The Bate. Sd. The Per^ 
eeniage. 4th. The AmounL 5th. The Difference, 

The Base — Is the number upon which the 
Percentage is calculated. 

The Bate — Is the number denoting the per 
cent, (or hundredths) of the Base taken, and is 
always used as the multiplier. 
59 
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PERCENTAGE. 61 

The Percentage — Is the sum (in hundredths) 
obtained from multiplying the Base by the Bate. 

The Amount — Is the Base increased by add-^ 
ing the Percentage. 

The Difference — Is the Base diminished by 
subtracting the Percentage. 

APPLICATION OF PERCENTAGE. 
Given — The Base and Bate. 
To Find — The Percentage. 
Rule I. — Multiply the Base by the Rate, ex- 
pressed decimally, and point off two places from 

the right 

PROBLEM. 

What is 9% (or the percentage) of $800?— 

p. Base, $800. Multiply by the rate. 

process. Rate, .09 

BXR= Percentage, $72.00— Point off two figures 
from the right, and the result is the per cent. $72. 

Given — The Base and Bate. 

To Find — The Amount. 

Rule II. — To the Base add the Percentage. 

problem. 
What is the amount of $800, increased 9% ? 
p. Base, $800. Plus the Percentage. 

^ocess. Percentage, 72. Obtained under Rule L 

B+P— Amount, $872. 
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62 ORTON A Sadler's calculator, 

Given — The Base and Roie, 

To Find— !Z%e Difference, 

Rule III. — From Uie Base subtract the Feb* 

CENTAGR 

PROBLEM. 

What is the Difference (or proceeds) of $800, 

less 9% ? 

p Base, $800. Minus the Percentage. 

rroceas. Percentage , 72. Obtained under Rule I. 

B—P=s Difference, $728.— or Proceeds. 



Given — The Base and Percentage, 

To Find— T^ Rate, 

Rule IV. — Divide the Percentage hy (he 

Base, expressed decimally. 

Note. — When cent» *re not shown in the percentage 
add two ciphers. 

problem. 

Bought of W. H. Sadler, invoice of Orton's 
Lightninj; Calculators, for $850, and sold thein at a 
profit of $297.50 — what % did I make ? Ans,S5%. 

Proce»s, — Percentage divided by the Base. 
Base, $850. Percentage, $297.50. P-i-B=Rate. 

Base. PerceiitHge. Rate. 

850)297.50(35% 
2550 

4250 
4250 
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PERCENTAGE. 63 

Given — Sate and Percentage. 

To Find— TOc Base. 

Rule V. — Divide the Percentage by the 

Rate. 

Note.— When cents are not shown in the percentage 
annex two ciphers. 

PROBLEM. 

Sold William Callen, Jr., invoice of Orton's 
Lightning Calculators, upon which I gained 
$297.50. Ascertaining my profit to be 35% — 
what was the amount or cost? Am, $850. 

Process, — Percentage divided by the rate. 
Percentage, $297.50. Rate, 35%. P^R=Base. 

Bate. Percentage. Base. 

35)297.50(850. 
280 

175 
175 





Given — Amou7it and Bate. 
To Find— TAc Base. 

Rule VI. — Divide the Amount by 100, 
added to the Ratr 

Note. — When cents are not shown in the amount annex 
two ciphers. 

PROBLEM. 

Sold John G. Scouten, invoice of Orton's 
Lightning Calculators, amounting to $1147.50, 
and made a profit of 35%. What did the bookj* 
cost? Ans. $850. 
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64 OBTON A Sadler's calculator. 

Process, — Amount divided by 100 plus the 
rate. 

Amount, $1147.50. Eate, 35%. 100 in- 
creased by the rate 35=1.35. 

Rate. Amount. Base or Cost 

1.35)1147.50(850 
1080 
675 
675 



A-^100+R=:Base. 



Given — The Differenccand Rate. 
To Find— TAe Base. 

Rule VII. — Divide the Amount by 100 less 
the Ratr 

Note. — When cents are not shown in the difference 
annex two ciphers. 

PROBLEM. 

Invoice of Orton's Lightning Calculators sold 
William David, were damaged by water, and he 
was compelled to sell them for $552.50, thereby 
losing 35%. What did they cost? Am. $850. 

Process. — Difference divided by 100 less the 
rate. 

Difference, $552.50. Rate, 35%. 100 less the 
rate 35=65. 

Bate. Difference. Base or Cost 

65)552.50;850. 
520 

325 
325 
P-i-1.00— R=Base. o 
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PROFIT AND LOSS 
Are terms denoting the gain or loss arising from 
business transactions. 

The preceding Rules under percentage are 
specially adapted to the majority of business 
transactions ; we therefore call attention to their 
application : 

Cctpiial or Cofd is treated as the Base. 

Per cent (%) of profit or loss is treated as 
,the Bate, 

Sum Gained or Lost is treated as the Per' 
eentage. 

Selling Price is treated as the Amount 

Cost, less ilie Loss, is treated as the Difference. 
65 
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ORTON A SADLER S CALCULATOR. 



SHORT METHODS in MERCHANDISING. 

When the Rate is an Aliquot part of $1.00 or 
'.00, iustead of following Hule L of Percentage 
the labor will be greatly abridged by applying 
the short nfethod, as explained on page 48. 

Note. — ^Aliquot parts of a number are such whole or 
mixed numbers as will divide it without a remainder. 
Thus 2f 2^, 3^, and 5 are aliquot parts of 10, being con- 
tained in it 5, 4, 3, and 2 times. 

TABLE OF ALIQUOT PARTS. 









100 




ITon 


1 ft 




Aliquot pMts«f 


1 


10 


or 


1000 


of 


or 


I A. 




17 


6 


fl.CK) 




20001b. 


Idox. 




One half it... 


60 


600 


1000 


6 


80 sq. nl. 


One third is. . 


% 


3V<J 


^'A 


33:3^ 


6«6% 


4 




Onefonrthis.. 


Vx 


i\i 


25 


260 


500 


8 


40sq.rd. 


OiMflltbis... 


i 


2 


20 


200 


4fK) 




32 « 


Ont> sixtli is. . 


% 


m 


16% 


166% 


833^ 


2 




Ono eightli is. 


% 


^M 


12H 


125 


2.50 




20sq.rd. 


Oiie tenth Is . . 


j\ 


1 


10 


100 


200 




16 *♦ 


Onetweltthis 


Vf 




B% 


^% 




I 




etc. 

















Example.— Multiply 843 X 83i. 

Process,— Since 83} is ,\ of 1000, .83} times 
any Dumber is j*j of 1000 times that number. 
Therefore, to multiply 843 by 83} we simply 
multiply 843 by 1000, and divide the product by 
12y the quotient will be the required product thus: 

843 X 1000« 843G00 ^ 12 « 70250. 
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Is the sum paid for the use of money. 

Simple Intered is interest on the principal only. 

Anrnial Interest is simple interest on the prin- 
cipal, and on each year's interest from the date 
of its accruing until paid. 

Compound Interest is interest allowed on inter- 
est and principal combined. 



' Calculations in compound interest may be abridged 
by use of tables on page 209. 

Note. — Interest may be compounded and added to the 
principal annually, semi-annually, or quarterly, as per 
agreement between lender and borrower. 

Accurate Interest is interest calculated on the 
basis of 365 days to the year. It is reckoned 
by the usual methods, aud if^ of the sum de- 
ducted, except in case of leap year when ^j of 
the interest is subtracted. 

Legal Interest is the rate fixed according to law. 

Usury is when a higher rate of interest is 
paid than is sanctioned by law. 

Note.— See pages 297-298. 

The Principal is the sum in use and. upon 
which interest is paid. 

* For a better understanding of the practical calcula- 
tions of interest, the author refers to other portions of this 
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68 ORTON <& Sadler's calculator. 

The Rate of Interest is the price paid for the 
use of one dollar. 

The Amount is the principal with the accrued 
interest added. 

As in Percentage there are ^ye facts to be 
considered, viz. : 

Principal, Bate per annum, Interest, Time 
and Amount. 

APPLICATION OF PERCENTAGE. 

The Principal is treated as the Base. 

The Pate, or price paid per annum, is treated 
as the Pate. 

The Interest is treated as the Percentage. 

The Principal and Interest is treated as the 
Amount 

The Tims is an additional element in Interest 

Given — Principal, Pate, and Tims (in days). 

To Find — Tlie Interest at any rate per cent. 

Rule I. — Time in days. Multiply the Prin- 
cipal by the Rate, and the product by the time 
{expressed in days) ; then divide the result by 36 
and the quotient vriU be the Interest in miUs, 

<^ tAtf of ei.oo. 

Given — Principal, Rate, and Time (in monthsl 
To Find — Tlie Interest at any rate per cent 
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INTEREST. 69 

Rule II. — Time in months. Multiply the 
Principal hy the Rate, and the product by the 
Time {number of months); divide the result by 
12, and the quotient vdll be the Interest in 
cents, or jIq of $1.00. 

GiVB^— Principal, Bate, and Time (in years). 

To Find — The Interest at any rate per cent. 

Rule III. — Time in years. Multiply the 

Principal by the Rate, and the product by the 

Time (number of years), the result will be the 

Interest in cents, or jl^ of $1.00. 

Note. — The above rules are not specially recommended 
for general business use, but are here presented to call 
attention to the principle (percentage) upon which all in- 
terest calculations are based. 

For Short Methods and Practical every-day 

rules the author refers to the portion of this 

work devoted exclusively to interest ca'.culatious. 

Given — The Principal, Rate, and Time, 

To Find— TAe Interest and Amount 

Rule. — Calculate the Interest for the Time 

al the stated Rate, and add to the Principal, 

ihe product will be the Amount. 

Example. — What will $1000 amount to, in- 
vested for 8 mouths at 7% interest? 
P X R X T -^ 12 = Interest. 
Principal, $1000 + 46.G7 = $1046.67 Amount 
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70 ORTON & Sadler's calculator. 

Procew.— Principal, 1000 X Rate, 7%. 

07 

7000 X Time in months. 
8 



12)56000 Product-r-12=Interest 
$46,666 [$46.67. 



Given — The Principal, Interest, and Time, 

To FiND—T^e Rate. 

Rule. — Divide the stated Interest by the in* 
terest on the Principal, for the Time caladated 
atl% per annum, the quotient will he the Rate. 

If J5000, invested for 1 year and 6 months, 
gains $525 — what is the rate? Am, 7%. 

Proce«8.— Principal, $5000 X Rate, 1}%, for 
1 year and 6 raonths=$75. Interest at 1% — 
Stated Interest divided by $75= the Rate. 

stated Int 

Interest for time @ 1%=$75)525(7% Rate. 

525 



Given — The Rate, Time, and Interest 

To Find — The Principal 

Rule. — Divide the staied Interest by the in. 

terest on one dollar for the stated Time, at the 

stated Rate. 

Note. — When cents are shown in the interest annex 
two, and for mills three ciphers. 
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INl-EREST. 71 

Example. — What principal will ga'^n S525 
interest in 1 year and 6 months, at 1^, 

Process, — Interest on $1.00 for 1 year and 6 
months, is .105, or lOi cents. 

stated Int 

Interest on $1.00«.105)525000(5000 Principal. 
525 

000 



Given — The Raf€, Time, and Amount 

To Find — The PrindpaL 

Rule. — Didde the Amount hy 100, phis the 

interest on one dollar jor the stated Time, at the 

stated Rate. 

Note. — When cents are shown in the interest annex 
two, and for millb three ciphers. 

Example. — What principal will amount to 
$5525, in 1 year and 6 months, at 7 % ? 

Process. — Interest on 81.00 for 1 year and 6 
mouths, at 7% =.105, or 10} cents. 

100+.105= 1.105)$525.000(5000 Principal. 
525 

000 



Given — Principal, Rate, and Interest 

To Find— !r/i6 Time. 

Rule. — Divide the stated Interest by the 
interest on the Puincipal, for one year, at th$ 
itated Rate. 
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72 ORTON A Sadler's calculator. 

NoTB. — The integer or whole nnmber In the quotient 
will be the time in years. For months, multiply the deci- 
mal or remainder by 12, and divide as before, the quotient 
will be the time in months. For daj/Sj multiply the deci- 
mal or remainder in months by 30, and divide again, th« 
quotient will be the time in days. 

Example. — In what time will $5000 amount 
to 35455? 

Process, — ^Principal, $5000. Interest 1 year 
a 6% ^$300. 

Stated Interest, $455-f-300=Time, 1 year, 6 
mouths, 6 days. 

300)455(1 year. 

155 
12 
300)1860(6 months. 
1800 

60 
30 



300)1800,6 days. 
1800 

TEST EXAMPLE. 



In what time will S3000, at 7%, amount to 
$3570.50? Ans, 2 years, 8 months, 18 days. 

Note. — When cents are shown in the stated interest 
annex two ciphers to the interest on the principal for one 
year, providing cents are not shown, and v/cf ver$a. 
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DISCnUNTS 



Is the percentage off or allowance made for the 
payment of money before maturity. 

COMMERCIAL DISCOUNT. 

In this connection the term discount is used 
"without reference to time. It is the sura or per- 
centage deducted from the Lust or asking price 
of goods. 

It is the allowance or deductions made from 
Invoices or Bills purchased, in consideration for 
prompt or cash payment. 

Note. — Certain goods usually sold on credit may be 
bought for less price, providing cash settlements are made. 
The sum or abatement from the credit price or terms, 
such as, 2lf 5f or 6% off, is termed discount. 

AKaiO) on various classes of articles the retail price is 
jBxed by the publisher or manufacturer, and certain de- 
ductions are allowed to importers or wholesale buyers, 
which is given in the form of a per cent, off, such as, 25, 3;^i, 
and 40%, with further allowances for Net Cash payment. 

Net Price of an article is the selling or asking 
price, less the discount. 

Net Proceeds, or cash value of a bill, is its face 
with the discount deducted. 

APPLICATION OP THE RULE op PERCENTAGE 
Base — ^The selling price or face of bilL 
Raie — The rate per cent, of deduction. 
Percentage — The discount or amount of de- 
duction* » yo 
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74 ORTON A Sadler's calcolator. 

Rule I. — Multiply the selling price or face of 
the bill by the rate per cent, of deduction^ and the 
product will be the Commercial discount. 

Rule II. — From the selling price or face of the 

bill deduct the commercial discount, and the differ- 

ence will be the Net Price, Cash Value, or Net 

Proceeds. 

Note.— The practical application of the above rules 
has, )»revioiisly, beeu »o fully iilusitiated that examples 
here are uot deemeU necessary. 

TRUE DISCOUNT 

Is the differeDce between the face of the debt 

and its present worth or value, therefore it is 

evidently the interest on the present worth from 

date to the time of maturity. 

Note. — Every debt or note due at some future time, 
without interest, has Bome existing value now, and that 
value is termed Present Worth; therefore, 

Present Worth is such a sura as being placed 

at interest to the date of maturity as will 

amount to the stated debt. 

APPLICATION OF PERCENTAGE. 

The Present Worth is treated as the Base^ 
The Debt or Face of Bill is treated as the 
Ainou7it. 

The True Discount is treated as the Difference, 
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PERCENTAGE. 75 

TO ASCERTAIN THE PRESENT WORTH. 

Rule. — Divide the amount of the debt or face 
of bill by 100 plus the intended on 81.00 for the 
ylven time, ai the stated rate. 

Note. — When cents are shown in the interest annex 
two, for mills three, ciphers, to the debt or bill. 

TO ASCERTAIN THE TRUE DISCOUNT. 

Rule. — From the debt or face of bill subtract 
the present ivortJ^^ 

Example. — What is the present worth of 
861?— Note due in 6 months, at 6% ? 

Process,— Int. on $1.00 6 mos. @ 6% is .03 
.03+ 100=1.03)618.00(600.— Present worth. 
618_ 

00 
618-600=18.— True discount. 

Proof ^1 .00 X 600=8600. 
618—600= 18. 



Face of note, 8618. 
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76 ORTON A Sadler's calculator. 

BANK DISCOUNT 
Is the Interest paid iu advauce, or deducted from 
the face of a note or time di-aft. 

Note. — Should the paper offered for discount bear inter- 
est, bank discount is the interest on the amount due at 
maturity instead of on the face. In discounting, the time 
is reckoned by days, and the basis of calculation 360 davs 
to the year. In discounting paper, banks include tae 
day on which the note is discounted and the day on which 
it matures. 

Discount is the sura deducted from the face of 
a note or acceptance, which is the interest for the 
numbefof days from date of discount to maturity. 

Proceeds is the sum given or amount of the 
note or acceptance, discounted, less the interest. 

Maturity of a note is the time or date it be- 
comes due, including days of grace. 

])ays of Grace are the three days allowed by 
law for payment, after the expiration of the time 
specified in the note. 

Protest is the formal legal notice made by a 
Notary Public, notifying the maker and endorsers 
of the non-acceptance or payment of paper for 
which they are held liable. 

Note. — A protest for non-payment must be made on 
the last of three days of grace, unless that day should 
occur on Sunday, or legally authorized holiday, in which 
case protest must be made on the day previous. 

Non-Protest. — In case of non-protest wherein 
there are endorsers to commercial paper, they are 
legally released, and the holder can only look to 
the maker for payment. 

Protest Waivea, — Consent of drawers or en- 
doi*ser8 to hold themselves responsible for pay- 
ment without the necessity of protest. 
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COMMISSION. 



The rate of commission or brokerage in gene- 
rality of cases is established by custom, ranging 
from J% to 7%. A commission merchant 
generally gets 2}% for selling, and an additional 
21 % if he guarantees the payment. 

dyininisaion — Is the sura paid by the principal 
to an agent for selling goodc or property, or coU 
lecting money. 

Co)i9ig^n}nent — Goods sent to a commission 
merchant to be sold. 

Cmmgnor — The party sending the goods, or 
shipper. 

77 



Digitized by 



Google 



78 ORTON & Sadler's calculator. 

Condgnee — The party to whom the goods are 
sent. 

Proceeds — The sum remaiDing after all ex- 
penses are paid. 

Account Sales — Consignees' written statement 
to the consignor, showing at what price the goods 
were sold, the expenses, and the net proceeds. 

Ouarantee — Pledge or security given by the 
commission merchant for all goods sold on credit. 

Broker — One who sells or purchases goods, 
stock, etc., by direction of another, without hav- 
ing them in his possession. 

Brokerage — The sura paid a broker for his 
services. 

The principles and workings of percentage 
involved in commission and brokerage are the 
same as those heretofore treated. 

CORRESPONDING TERMS. 

The Base is the amount of sales, investments, 
or collecting. 

The Rate is the per cent, allowed for services. 
The Percentage is the Commimon or Brokerage, 
The Amount or Difference is the Nd Proceeds, 

Rule I. — To find the Commission or Broker- 
age^ multiply the Base by the Rate, 
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Rule II. — To find the Rate, divide the Com- 
mission by the Base. 

Rule III. — To find the Base, divide the Com' 
mission by the Rate. 

Note. — Wherein a certain sum is snnplied a broker for 
investment or purchases, from which tne pay for his com- 
mission is to be taken ; commission on his own commission 
not allowed, we have the following 

Rule. — Divide the sum supplied by 100 phis 
the rate % of commission^ the quotient will be the 
Net Proceeds; this sum subtracted from the Amount 
will give tlie Commission. 

Example. — James G. Moulton remits a 
broker $10,000 with instructions to invest ia 
cotton, his commission, 2i%, which is to be de- 
ducted — what is the amount of cotton pur- 
chased ? What is his commission ? 

AVorking amount to be invested, = 100 % 
Commission on sum, == 2} 



Total on purchase, ^Wlh% 

Sum furnished, $10,000^1.025=$9756.10 In v. 
»10,000— 9756.10=243.90 Commission. 
»9756.10X.025=243.90 Commission. 

TEST EXAMPLE. 

How many bushels of corn can be purchased 
for $3485 — the market price being 68 cents per 
bushel, and your agent's commission for pur- 
chasing 2i % ? Ans. 5000 bushels. 
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Is a contract issued by companies, wherein they 
agree for a certain consideration to indemnify 
the owner or holder of certain property against 
loss or damage by fire or shipwreck, etc. 

The Underwriter is the Insurance Agent who 
acts for the company. 

The Insured is the party asking for protection, 
and in whose favor the policy is issued. 

The Policy is the written contract issued by 
the company, describing the property, amount 
of risk, and conditions of indemnity. 

The Rate or per cent, of Premium is the cost 
of $100 of insurance. 

The Premium is the amount paid the com- 
pany for insurance, and is generally calculated 
at a certain per cent, on the amount of insurance, 

PERCENTAGE AS APPLIED TO INSURANCE. 

The Amount is treated as the Base, 

The per cent of Premium is treated as the Raie. 

The Premium is treated as the Percentage, 

Given — Amount of Insurance and Rate, 

To Find — The Premium. 

Rule. — Amount X by the Rate = Premium, 

Given — Premium and Rate of Insurance, 
- To Find — The Amount, 

Rule. — Premium expressed in cents -ir by tht 
Rate = Amount, 

Given — Amount and Premium, 

To Find— TAei^a^c. 

Rule. — Premium expressed in cents -^ by the 
Am^ount = Rate, 
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INVESTMENTS. 

CAPITAL AND STOCKS. 

Capital is money invested in business or private 
enterprises, conducted under individual or co- 
partnership management. 

Capital Stock is money or property invested 
by sundry persons in manufacturing, railroading, 
banking, etc., and is generally divided into cer- 
tificates or shares of $100 each. 

The management of such enterprises is con- 
trolled by a Board of Directors, from among 
whose number executive officers are elected or 
appointed. 
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Certificates of Stock are official documents 
issued by the corporation or company, represent- 
ing a certain number of shares of the joint capi 
tal to which the holder is entitled. 

The Par Value of stocks is the sura or nomi- 
nal value for which they were issued, as expressed 
on th6ir face. 

The Market Value is the sum for which they 
can be sold. 

Stocks are at Par when their market value is 
the same as their face. 

Stocks are below Par when their market value 
is less than their face. 

Stocks are above Par when their market value 
is in excess of their face value. 

Note. — Shares representing $100 each, when quoted at 
$100, are worth par ; when at $110 or over $100 are above 
par, and when at $90 or less than $100 are below par. 

Market quotations of stocks are generaUy quoted at a 
cei*tain per cent, above or below the par value. 

The value of stocks depend upon the success and pros- 

Serity of the business they represent, and per cent of 
ividend declared. 

Assessment is the sum called for from the 
stockholders to make up any deficiency or losses 
that may arise in conducting the business. 

Dividend is the sum paid the stockholders, 
and is a division of the profits of the company. 

Assessments and Dividends are calculated upon 
a certain per cent, of the par value of the stock. 
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Brokerage, — The party buying and selling 
ctocks is called a Broker or Stock Jobber, and 
the compensation received for his services is 
termed Brokerage. The usual rate of brokerage 
is i to i per cent, of the par value of stock pur- 
chased or sold. 

PERCENTAGE. 
The majority of business transactions that 
arise in connection with stocks may be readily 
calculated by applying the principles of percent- 
age heretofore shown, as an examination of the 
following illustrations will show : 

To ascertain the Cost, including Brokerage. 

Rule. — To the market value of one share add 

the brokerage^ and multiply by the number of shares. 

Example. — What will 100 shares of Balti- 
more & Ohio Railroad stock cost, market value 
127 1, brokerage i%? 

PROCESS. 

1273^ (Cost of 1 share) + ^ (Brokerage) = 1273^ Cost of 1 share. 
127)/^ X 100 (Number of shares,) = $12,750 Cost. 



To ascertain the number of Shares. 

Rule. — To the market value of one share add, 
the brokerage (if any), and divide the sum to be 
invested by the amount thus obtained. 
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Example. — How many shares of Baltimore 
& Ohio Raih'oad stock can be purchased for 
«12,750? Market value 1271, brokerage 1%, 
Atis, 100 shares. 

PROCESS. 

127^ aiarket ralne) + V^ ( Brokeiage) — 1271^ Ccst of 1 ikare. 
$12,750 -5- 127)^ -= 100 SharwJ. 

To ascei'tain anwuni of Investment. 

Rule. — Divide the stated income by the Incotne 
on one share (which will give the number of 
shares required). Multiply the number* of shares 
by tJie cost per share, and the product will 0$ ifte 
required investment. 

Example. — How much capital must be invest- 
ed in New York Central Railroad stocks @ 110, 
which pay semi-annual dividends of 6%, to reali^iiA 
an income of $900 per annum ? Ans, $8250. 
PROCESS. 

fOOO CDeslred inromo) -{-$12 (Iiicouie oil I share) =s7'> No. of <(1iAr<>8. 
$110 (Cost of 1 sUaru) X 75 (NuuiUsr of sLarub; -^ ^.iiA) luvu»tmcut. 



To ascertain the Rate % of tJicome realized 
from investments. 

Rule. — Divide the annual dividend or income 
on one share by the cost per share. 

Example. — If Railroad shares paying annual 
dividends of 10% command a premium of 25% 
— what per cent, of income will be realized from 
investing in said shares? Am, 8%. 
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PROCESS. 
$10 (Income from I ihare) -s- $125 (Ccst of 1 8bare)s8)(. 



To ascertain at what jyince stocks must be bought 
to produce a certain Income. 

Rule. — Divide the dividend or income on one 
share by the desired raie of interest or income. 

Example I. — What amouDt of premium must 
stocks bring, paying annual dividends of 12%, 
to net 9% income to the investor? Ans. 33i% 
Premium, 

PROCESS. 

$12 (Incomn from 1 8haiT)-!-9<i CReq. fnt)»$133^ VMneof 1 share. 
ia3>^loO Par vftlue=B33>0 Premium. 

Example II. — At what price must stock pro- 
ducing annual dividends of 6% be bought so as 
to net the investor 9%. Ans. 33i% discount. 

PROCESS. 

16 (Tncomft from 1 ■haro)-!-9< (Req. lnt.)=*6«1i^ Vulne of 1 riinrs. 
f 100 ^Itir value of 1 vliare)— G6^ (Market Miilix*i)»My^ DiacouuU 



TEST EXAMPLE. 



At what price must stock of the par value of 
$50 i)er share, which pays annual dividends of 
93 per share, be bought to produce an income 
of 7}%? Ans.UO. 
8 
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TABLE FOR INVESTORS. 

The following Table shows th€ rate per cent, of Annual 

Income from Bonds bearing 5, (>, or 7 per cent, 

interest f ami costing from 50 to 125. 



Purchase 
Price. 


6% 


6% 


7% 


Purchase 
Price. 


6% 


6% 


7% 


50 


10.00 


12.00 


14.(« 


88 


5.68 


6.81 


7.94 


6t 


9.80 


11.76 


13.72 


89 


5.01 


6.74 


7.86 


62 


9.61 


11.53 


13.46 


90 


6.55 


6.66 


7.77 


63 


9.43 


11.32 


13.20 


91 


5.49 


6.69 


7.69 


64 


9.25 


11.11 


12.96 


92 


6.43 


6.52 


7.60 


65 


9.00 


10.90 


12.72 


93 


5.37 


6.45 


7.52 


66 


8.9i 


10.70 


12 60 


94 


6.31 


6.38 


7.44 


67 


8.77 


10.52 


12.ts7 


95 


526 


6.31 


7.36 


68 


8.62 


10.34 


12.06 


96 


5.20 


6.25 


7.29 


69 


8.47 


10.10 


11.86 


97 


5.15 


6.18 


7.21 


60 


8.3;t 


10.00 


11.66 


98 


5.10 


6.12 


7.14 


61 


8.19 


9.153 


11.47 


90 


5.05 


6.06 


7.07 


62 


S.Ort 


9.67 


11.29 


ICO 


5.C0 


6.00 


7.(0 


63 


7.93 


9..^2 


11.11 


loi 


4.96 


5.94 


6.93 


64 


7.81 


9.37 


10.93 


102 


4.90 


5.88 


6.86 


66 


7.69 


9.2:1 


10.76 


1(»3 


4.85 


6.82 


6.79 


66 


7.57 


9.09 


10.00 


104 


4.80 


5.76 


6.72 


67 


7.-I6 


8.95 


10.44 


105 


4.76 


5.71 


6.66 


68 


7.35 


8.82 


10.29 


1(56 


4.71 


566 


6.60 


69 


7.24 


8.69 


10.14 


107 


4.67 


5.60 


6.54 


70 


7.14 


bM 


10.00 


108 


4.62 


5.55 


6.48 


71 


7.(4 


8.45 


9.^5 


109 


4.58 


5.50 


6.42 


72 


6.94 


8;};j 


9.72 


HO 


4J54 


5.45 


6.36 


73 


6.84 


6.n 


958 


111 


4.60 


5.40 


6.30 


74 


6.75 


8.10 


9.46 


112 


4.46 


6.35 


6.26 


75 


6.66 


8.00 


9.33 


113 


4.42 


5.30 


6.19 


76 


6.57 


7.K9 


9.21 


114 


4.i8 


5.26 


6.14 


77 


6.49 


7.79 


9.(10 


116 


4.35 


5.21 


6.(»8 


78 


6.41 


7.69 


8.97 


116 


4.31 


6.17 


6.03 


79 


6.32 


7.59- 


8.86 


117 


4.27 


6.12 


5.98 


80 


6.25 


7..'0 


8 75 


118 


4.n 


6.08 


6.93 


$1 


6.17 


7.40 


8.64 


119 


4.20 


6.04 


5.88 


82 


6.09 


7.:i1 


8.53 


120 


4.16 


6.C0 


6.S3 


83 


6.<»2 


7.22 


8.43 


121 


4.13 


4.95 


6.78 


84 


5.95 


7.14 


8 33 


l'.i2 


4.09 


4.91 


5 73 


86 


6.8H 


7 0.5 


8.23 


12:1 


4.00 


4.87 


6.69 


86 


5.81 


6.97 


8 13 


124 


4.03 


4.83 


6.65 


S7 


5.74 


6.b9 


8.<»4 


125 


4.G0 


4.&0 


b.iiO 
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Definition of Terms 

Interest is premium paid for the use of money, 
goods, or property. 

It is computed by percentage — a certain per 
cent, on the money being paid for its use for a 
stated time. The money on which interest is 
paid is called the principal. 

The per cent, paid is called the rate ; the prin- 
cipal and interest added together is called the 

AMOUNT. 

When a rate per cent, is stated, without the 
mention of any term of time, the time is under- 
stood to be 1 year. 

The first important step in the calculation of 
simple interest is the arranging of the time for 
which it is computed. The student must study the 
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following Propoeitions carefully, if he would be 
expert in this important and useful branch of biui- 
Uieas oalouiationii : 

PROPOSITION 1. 
Ij tlit time consists ofyears^ multiply the principal 
by the rate per cent.^ and that product by the 
number of years. 

Example 1. — Find the interest of $75 for 4 
years at 6 per cent 
Operation. 

$75 The decimal for 6 per cent, is 

.06 06. There being two places of 

«— decimals in the multiplier, we 

4.50 point off two in the product. 

4 



$18.00 Ans. 

PROPOSITION 2. 
JJ the time eonnsti of yean and mantTuy reduce the 

time to montlii, and multiply the principal by the 

rate per cent and number of months together^ and 

divide the result by 12. 

NoTl. — The work can always be abbreviated at 
4, 6, 8, 9, 12, and 15 per cent., by canceling the 
per cent, or time, or principul, with the oommoa 
divisor 1 2. 
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Example 2.— Find the interest of 1240 for 2 
years and 7 months at 8 per eent 
First method. Seeond method : 



Principal, 
Per cent. 

In. for lyr., 
27r8.-|-7mos., 



«240 
.08 

19.20 
31mos. 



12)595.20 



by canoellation. 

^/I0— 20 
It 8 rate. 

31 time 

49.60 Am. 



149.60 ^nt. 

The operation by canceling is mach more brief. 
We simply place the principal, rate, and time, on 
the right of the line, and 12 on the left; then we 
cancel 12 in 240, and the quotient 20 multiplied 
with 8 and 31 gives the interest at once. 

Note. — Afrer 12 is canceled the product of the 
remaining numbers is alwa^ the interest 

PROPOSITION a. 

If the time canmti of yearty monthiy and day$^ re- 
duce the yean to monthtf add in the given monthi^ 
and place one-third of the day$ to the right of 
thii number, which we multiply by the principal 
and rate per cent,, and divide by 12, a$ before; 
or cancel and divide by 12 before multiplying. 
Example 3.— Find the interest of $231 for 1 

year, 1 month, and 6 days, at 5 per cent. 
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First method. 
Principal, 
Per cent., 



S231 
.05 



In. for lyr., 11.55 

lyr.+lmo.+6da., 13.2mo, 

12)152.460 



Second method : 
by cancellation. 
231 priik 

5 rata. 



It 



S12.705 Afu. 



912.705 Am. 

By the second method we cancel 12 in 132, and 
Qultiply the quotient 11 by 5 and 231. 

Note. — When the principal is $, and the time it 
hi years or months, the interest is in cents ^ if the 
lime is in years, months, and days, the interest is 
m mills, unless the days are less than 3, in which 
ease it would be in cents, as before. 

NoTl. — The reason we divide the days by 3 it 
^ause we calculate 30 days for a month, and di- 
riding by 3 reduces the days to the tenth of months 

Note. — The three preccjling propositions will 
work any note in interest for any time and at any 
given rate per cent. 

How to Avoid Fraction* in InieruL 

PROPOSITION 4. 

//*, when the time contut$ of yean^ montlu^ and 

da^f are not ditnnhle hy 3, you can divide the day$ 

by 3, and annex the miaced number om m Fropoiition 
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3, or ?/ you wish to avoid fractions^ you can reduce 
the time to interest days, and multiply the principal^ 
raie and days together^ and divide the result by 36 or 
iU factors, 4X9. 

Note. — In this case as in the preceding, the 
work can almost always be contracted by dividing 
the rate or time or principal with the divisor 36. 

Note. — We use the divisor 36, because we 
calculate 360 interest days to the year. We 
discard the 0, because it avails nothing to multiply 
or divide by. 

Example 4. — Find the interest of $210 for 1 
year, 4 months, and 8 days, at 9 per cent. 

Tmf. MoatlM. Dftyt. , 

1 4 8=16.2| months or 488 daji. 



Operation 


Operation 


By Prop. 3. 


By Prop. 4. 


• 1210 


$210 


.9 


9 


18.90 


18.90 


16.2} 


488 


12)307440 


36)922320 


125.620 Ant. 


125.620 ^M. 



W« will now work the example by oancellalioo 
to show iti brevity. 
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Operathn by OancellattofU 
Time 488 dayg. 

210 

4U 122 
122 
210 



$25,620 

Now cancel 9 in 36 goes 4 times, tlien 4 into 488 
goes 122. Now multiply remaining numbers to- 
gether, thus, 210x122 and we have the interest at 
once. 

When the days are not divisihle by 3 we reduoe 
the whole time to days ; then we place the princi- 
pal rate and time on the right of the line. Now. 
because the time is in days, we place 36, on the 
left of the line for a divisor. (^1/ the time wot 
mtmthi we would pltice 12 on the UfL) 

Note. — A very short method of reducing time 
to interest days is to multiply the years by 36; 
add in 3 times the number of months and the tons' 
figure of the days, and annex the unit figure; bat 
If the days are less than 10 simply annex them. 

Example 1. — ^Beduoe 1 year, 2 months, and 6 
days, to days. 

Tean. Montbt. Dayt. 

86X1+3X2=42 annex 6=426 Am. 
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Example 2. — Reduce 2 years, 3 mouths and 
17 days to interest days. 

Years. M'ths. Days. Days. 

36x2+3x3+1=82. annex 7=827 days. An8. 

Note. — The student should commit to mem- 
ory the multiplication of the number 36 up as 
far as 9 times 36, and then he can reduce almost 
instantly years, months, and days, to days. 



SIMPLE INTEREST BY CANCELLATION. 

Rule. — Place the principal, time, and rate per 
cent, on the right liand side of the line. If the time 
consists of years and montJis, reduce them to months, 
and place 12 {the number of months in a year) on tlie 
left hand side of the line. Should the time consist of 
months and days, reduce them to days or decimal 
parts of a month. If reduced to days, place 36 on 
the left. If to decimals parts of a m^nth, place 12 
oidy as before. 

Point off two decimal places when the time is in 
months, and three decimal places when tJie time is in 
days. 

Note. — If the principal contains cents, point 
off four decimal places when the time is in 
months, and five decimal places when the time 
is in days. 



Digitized by 



Google 



94 



ORTON & SADLER S CALCULATOR. 



Note. — V/e place 36 on the left because there are 
360 interest days in a year. ( Custom has made this 
lawful.) 

Example 1. — ^Wbat is the interest on $60 for 
117 days at 6 per cent? 
Operation. 

Here 117X0 
must be the t^ 
answer. 



«0 
117 



Both sixes on the 
right cancels 36 oo 
the left, and we 
have notbinjy left 
$1,170 Am. to divide by. 
In this case we point off three decimal places be- 
cause the time is in days. If the time had been 111 
months, we would have pointed off but two deci* 
mal places. 

Example 2.— What is the interest of $96.50 
for 90 days at 6 per cent? 
Operation. 

96.50 
00 — 15 



f-»« 



9650 
15 



1.44.750 Afu. 



Now cancel 6 in 36 and the quotient 6 intt 
90, and we have no divisor left. Hence 15X96.50 
must be the answer. 

Note — As there are cents in the principal, we 
point off five decimals ; three for days and two foi 
oents Pay no attention to the decimal poi*it Until 
the close of the operation. 
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Example 3.— What is the interest of $480 
^r 361 days at 6 per cent? 

4A0_8O 361 

$^$^ 361 80 

$28,880 Am. 
Now cancel 6 in 36 and the quotient 6 into 480, 
and we have no divisor left. Hence 80x361 must 
be the answer. 

Example 4. — What is the interest of $720 for 
9 months at 7 per cent? 

J?0— 60 60 

9 9 

7 

540 
7 



It 



$37.80 Am. 

Now cancel 12 in 720 there is nothing left to 
divide by. Hence 60x^X7 must be the answer. 

N. B. When interest is required on any sum for 
days only, it is a universal custom to consider 30 
days a month, and 12 months a year ; and, as the 
onit of time is a year, the interest of any sum for 
0ne day is ^^g, what it would be for a year. For 
2 days, ^J^, etc.; hence if we multiply by the 
days, we must divide by 360, or divide by 36 and 
save labor. The old form of this method was to 
place 360, or 12 and 30, on the left ef the line^ 
but using 36 is much shorter. 
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WHEN THE DAYS ARE NOT DIVISIBLE BYTIIREE. 

Note. — When the time ooosists of months and 
days, arnd the dayg are not divisible by three^ ra- 
diice the time to day$. 

Example 5. — What is the interest of I960 IL 
11 months and 20 days at 6 per cent? 

MontlM. Days. 

Operation. 11 20=350 days. 

^^0— 160 350 

^ _36 350 160 

6 

956.000 
Now cancel 6 in 36 and the quotient 6 ifeto 
960, and we have no divisor left. Hence 160X 
350 must be the answer. 

Example 6.-— What is the interest of $173 fbi 
8 months and 16 days at 9 per cent? 

Month!. Days. 

Operation. 8 16=256 days. 

173 173 

i(r^$$ > 64 

^♦♦-64 

$11,072 Afu. 

Now cancel 9 in 36 and the quotient 4 into 256, 
•nd we have no divisor left. Bence 64X173 musi 
be the answer. 

N. B. Let the pupil remember that this is a gen- 
eral and universal method, equally applicable to 
anv per cent, or any reouired time, and all other 
rules must be reconcilable to it ; and, in fiusi, all 
other rules nre but modifications of this* 
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Example 7. — What is the interest on $1080 
for 7 months and 11 days at 7 per cent? 

Montfct. DATS. 

7 11=221 days. 

OperatiuU. 

1000—30 221 

$^ 221 30 

7 

6630 
7 



t46,410 An$. 
Now cancel 36 in 1080 and we have no divisof 
left, hence 30X221X7 must be the answer. 

WITH MORE DIFFICULT TIME AND RATE PER CENT. 

Example 8.— What is the interest of $160 fox 
19 months and 23 days at 4^ per cent ? 

MoDttM. Dftyi. 

19 23—593 days. 

Operation. 

160—20 693 

t—ti 593 20 

^ 

111.860 Aru. 

Now cancel 4^ in 36 and the quotient 8 into 160 

for have no divisor left, hence 20X^93 must bs 

tbe interest. 

WHEN THE DATS ARE DITISIBLE BT THREE. 

Rule. — Place ane-third of the dayt to the right 
of the montht^ and place 12 on the Irft of the line* 
9 
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Example 11. — What is the interest of $350 fof 
3 years 7 months and 6 days at 10 per cent? 

Te»ra. Months. Dftja. 

3 7 6=43.2 months. 



Operation. 

350 850 

4$i--3e 36 

10 

12600 
10 



it 



$126,000 Aju. 

Now cancel 12 In 432 and we have no divisoi 
left. Hence 350X36X 10 equals the interest. 

Example 12.— What is the interest of $241 foi 
13 months and 9 days at 8 per cent? 

Hontht. Dayt. 

13 9=13. 3 months. 
Operation. 

I 241 241 

3-1^ 13.3 133 

! ^-2 

32053 



3)64106 



$21.368f Aim. 
In this example I canceled 8 and 12 by 4, and 
then multiplied all on the right of the line and di- 
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MMPLS INTEREST BT CANCELLATIOK. 09 

rided by 3. If I could have divided by 3 befort 
multiplyiDg I would have sared labor, but wbeo tba 
oninbers are prime the whole work must be lUef 
ally done. 

CLOsiNa Remarks. — ^We have now fully ex- 
plained the canceling system of computing inter- 
est. Any and every problem can be stated by this 
method, and the beauty and simplicity of the 
system ranks it high among the most important 
abbreviations ever discovered by man. As we have 
before remarked, at 6, 4, 8, 9, 12, 15, and 4^ per 
cents., every problem in interest can be canceled, 
besides a great many can be abbreviated at 5, 7, and 
other per cents.; and after the problem has been 
stated and we find that we can not cancel, what 
have we done? We have simply stated the prob- 
lem in its simplest and easiest form for working it 
by ant/ other method. Hence we have a decided 
advantage of all notes that will cancel, and if we 
ean not cancel we have stated the problem in itfl 
correct and proper form for going through the 
whole work ; but it is only when the principali 
time, and rate per cent, are all prime, that the 
WHOLE work must be literally done. At 6 pei 
cent, we can cancel through, and 6 is the rate 
most commonly used. 
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SHORT PRACTICAL RULES, 

DEDUCED FROM THE CANCELIMQ SYSTEM, 

For calculating interest at 6 per cent,^ either for 
months, or months and days. 

To find the interest for months at 6 per cent. 

Rule. — Multiply the principal by half the num* 
her of m^onthsy eapresied decimally as a per cent.; 
that isy for 12 m^mths, multiply by .06 ; for 8 m4>7Uhif 
multiply 6y .04. 

Note 1. — It is obvious that if the rate per cent 
were 12, it would be 1 per cent, a month ; if, there- 
fore, it be 6 per cent., it will be a half per cent, a 
month ; that is, half the months will be the per 
cent 

Note 2. — If any other per cent, is wanted you 
can proceed as above, and then multiply by the 
ipven rate per cent, and divide by 6, and the quo- 
tient i i the interest. 

1. What is the interest of $36S for 8 months? 

$368 
.04=half the monthi. 

$14.72=^n«. 
Vote 3. — When the months are not even; that is, 
will not divide by 2, multiply one-half the principal 
100 
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SHORT PRACTICAL RULI0. 101 

hj the whole number of months, expressed deei 
mally. 

To find the interest of any sum at 6 per cent 
per annum for any number of months and days. 

Rule. — Divide the dai/$ by 3 and place the quo^ 
Ixcni to the right of the month*; one-half of the niim- 
her thm formed multijilted by the principal^ or on^ 
half of the principal multiplied by this mimhevy will 
give the interest — pointing off three' decimal places 
when the principal is $. 

2. What is the interest of *76 for 1 year. S 
months, and 12 days, at 6 per cent? 

Tears. Months. Dajs. 

1 6 12=-18.4months— half9 2. 
$76 Or, 184 

9.2 38=half pirn. 

$C.992ilns. $6,992 ^n«. 

Note. — Dividing the days by 3 reduces them tr 
the tenth of months. 

To find the the interest of any sum at 6 per 
cent, per annum for any number of days. 

Rule. — Divide the principal by 6 and multiply 
ihe quotient by the number of days ; or divide the 
days by 6 and multiply the quotient by the principal^ 
Jointing off three decimal places when the principal 
u$. 

Non.<' -Always divide 6 into the number that 



Digitized by 



Google 



102 oRTON sc Sadler's calculator. 

will diride without a remainder; if neither one 
will divide, multiply the principal and days to- 
gether and divide the result by 6. 

3. What b the interest of $240 for 18 days al 
6 per cent? 

18^6=3 240h-6=40 

$240 Or, f40=i of prin. 

3=^ of the days. 18 



$0,720 Am. $0,720 Ant. 

4. What is the interest of $1800 for 72 days at 
6 per cent 

$1800 Or, $300=1 of prin. 

12=i of the days. 72 

$21,600 Am. $21,600 An*. 

Vie/ul Svggestwni to the Accountant in Computing 
Interest at 6 per cent. 

If the principal is divisible by 6, alwayt reduc% 
the time to dayt; then multiply the number of 
days by one-sixth of the principal. 

EXAMPLB. 

5. Find the interest of $240 for 1 year, 5 months 
and 17 days, at 6 per cent. 

6)240 lyr, 5mos., 17da.=527 days 
Multiplied by 40 

\ of prin. =40 

$21,080 An*. 
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•nORT PRACTICAL RULB8. 103 

If the principal is divisible by 3, multiply 
one-third of the principal by one-half of the days 
6. What b the interest of $210 for 80 days at 6 
percent? 

$70=} of the prinoipaL 
40=^ of the days. 

$2,800 Am. 

When the Rate of IntereU it 4 per eemi 
Rule. — Multiply the principal by ane-third the 
number of months, or by one-ninth the number of 
ihyij and the product i$ the interest. 

Note. — This principle is also deduced from tht 
canceling method of computing interest ; the stu- 
dent can readily see that 4 is } of 12 and I of 36, 

When the Rate of Interest is 9 per cent. 
Rule. — Multiply the principal by three-fourtJis the 
number of months, or one-fourth tlie numher of days, 
$(r vice versa. 
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BANES AKD BAVEIKO. 



A Bank is an institution established under legal ciharter 
for the purpose of trafficking in money. 

They issue notes payable to bearer on demand, which 
circulate as money, receive money on deposit, and make 
loans. 

Monet Deposit in Banks is generally subject to the 
order of the depositor by check. 

A Bank Check is the written order of the depositor 
for the payment of money. 

NoTFW. — In diRconntinf^ bnsfnAffi-iMipAr It U cnBtoitiRry forbanki to 
cnlciilHtfior take oflT the interest for the actual number of days frumthf* 
day of ducmtnt to date of maturitjf, both days inclusive. — See Bank 
Discount, page 76. 

" How to Transact Business with Banks.'* — See page 281. 

The endorser of a note incurs all the obligations of such endorse- 
in«»ut, even though he may be ignorant of the law at the time. 

Many a mai. has been reduced from afflueoce to poverty by merely 
writing his name on the back of a note, **ju*t to accommodaU a 
friendr 

104 
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JOratlHC INTEREST.: 



AT 6 PER CENT. FOR ANY NUMBER OF DAYS. 



Rule. — Draw a perpendicular liney cutting off 
the two right hand figures of the $, and you have 
the interest of the sum for 60 days at 6 per cent, • 

Note. — The figures on the left of the line aro I, 
Aod those CD the right are decimals of I. 

Example 1.— What is the interest of $423 
80 days at 6 per cent? 

$423= the principal. 

14 I 23 ct8.=fnterest for 60 days. 

Note. — When the time is more or less than 60 
days, first get the interest for 60 days, and from 
that to the time required. 

Example 2.— Whit is the interest of $124 for 
l£ lays at 6 per cent? 

I>»7t« Dayt. 

15=iof 60 
$124=prindpal. 
4)1 I 24 cto.=interest for 60 days. 

I 31 cts =intere8t for 15 days. 
105 
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106 ORTON & Sadler's calculator. 

Example 3.— Wliat is the ioterest of $123. 40 fin 
90 days at 6 per cent.? 

Dajt. Dftjs. Dftja. 

90=60+30 
$123.40=pnncipal. 
2)1 I 2340=intere8t for 60 days. 
I 6170=intere8t for 30 days. 

Ara. $1 I 851=iDtere8t for 90 days. 

Example 4. — What is the interest of $324 for 
76 days at 6 per cent? 

Dayi. Dayn. Daya. 

$324=principal. 75=60-f 16 

4)3 I 24 cts. interest for 60 days. 
I 81 cts. interest for 15 days. 

Am, $4 I 05 cts. interest for 75 days. 

Remarks. — This system of Computing Interest 
is very easy and simpler, especially when the days 
are aliquot parts of 60, and one simple division 
will suffice. It is used extensively by a large ma- 
jority of our most prominent bankers ; and, indeed, 
IB taught by most all Commercial Colleges as the 
shortest system of computing interest 

Method of Calculating at Different Per Cents. 
This principle is not confined alone to 6 percent 
as many suppose who teach and use it It b their 
custom first to find the interest at 6 per cent, and 
from that to other per cents. But it is equally af^ 
plicable foi all per cents., from 1 to 15 inclosiTa. 
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bankers' method op computing interest. 107 

The following table shows the different per 
cents., with the time that a given number of $ 
will amount to the same number of cents when 
placed at interest. 

Rule. — Draw a perpendicular line^ cutting off the 
tuX) right hand figures of $, and you have the interest 
tov the follour'r<;i per cents. : 

Interest at 4 per cent, for 90 days. 

Interest at 5 per cent, for 72 days. 

Interest at 6 per- cent, for 60 days. 

Interest at 7 per cent, for 52 days. 

Interest at 8 per cent, for 45 days. 

Interest at 9 per cent, for 40 days. 

Interest at 10 per cent, for 36 days. 

Interest at 12 per cent, for 30 days. 

Interest at 7-30 per cent, for 50 days. 

Interest at 5 20 per cent, for 70 days. 

Interest at 10-40 per cent, for 35 days. 

Interest at 7i per cent, for 48 days. 

Interest at 41 per cent, for 80 days. 
Note. — ^The figures on the left of the perpen- 
dicular line are dollars, and on the right decimals 
of $. If the $ are less than 10 prefix a 0. 

Example 1. — What is the interest of $120 
for 15 days at 4 per cent. ? 

Days. Days. 

$120=principal. 15=i of 90. 

6)1 I 20 cts.=int. for 90 days. 
\ 20 cts.=int. for 15 days. 
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108 ORTON & Sadler's calculator. 

BxAMPLB 2.— What is die interest of 1132 foi 
13 days at 7 per oent ? 

tl32=principal. 13=J of 62. 

4)1 I 32 ct8.=int. for 52 days. 

I 33 ct8.=int for 13 days. j 

BxAMPLB 3. — What is the interest of 1520 fof 
9 days at 8 per cent. ? 

|520=pTincipal. 9=^ of 45. 

5)5 I 20 cts.=5nt. for 45 days. 
$1 I 04 ot8.=nnt. for 9 days. 

Example 4.— What is the interest of 9462 for 
for 64 days at 7^ per cent ? 

Daji. Dftyi. Omyi. 

$462=principal. 64=48+1 6. 

3)4 I 62 cts. =:int. for 48 days. 
1 I 54 cts. =int. for 16 days. 

16 I 16 cts.=int. for 64 days. 

Bkmark. — ^We have now Illustrated several ex- 
amples by the different per cents. ; and if the stu- 
dent will study carefully the solution to the above 
examples, he will in a short time be very rapid in 
this mode of computing interest 

Note. — The preceding mode of computing in- 
terest is derived and deduced from the canceling 
system ; as the ingenious student will readily see. 
It is a short and easy way of finding interest for 
days when the days are even or aliquot parts; but 
xrhen they are not multiples, and three or four di* 
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banker's method of computing interest. 109 

nsions are ncessary, the canceling system is muob 
more simple and easy. We will here illustrate an 
example to ahow the difference : Eequired the in- 
terest of $420 for 49 days at 6 per cent 

Bankers' method. Canceling meth 

20 cts.=int for 60 days. 



2)1 
2)2 
3) 



^H 



10 ct8.=int. for 30 days. 
05 ct8.=int. for 15 days. 
21 ct8.=int. for 3 days. _ 

7 ct8.=int. for 1 day. $3,430 An$, 



4t0—7O 

49 
70 



$3 I 43 ct8.=iat. for 49 days. 

The canceling method is much more brief; we 
simply cancel 6 in 3G, and the quotient 6 into 420 ; 
there b no divisor left; hence 70x49 gives the in- 
terest at once. 

If the time had been 15 or 20 days, the Bankers* 
Method would have been equally as short, because 
15 and 20 are aliquot parts of 60. The superiority 
the canceling system has above all others is this : il 
takes advantage of the principal as well as the time 

For the benefit of the student, and for the con 
venience of business men, we will investigate thii 
system to its full extent and explain how to take 
advantage of the principal when no advantage can 
be taken of the days. This is one of the most im« 
portant characteristics of interest, and verv often 
saves much labor. It should be used when tie dojfs 
are not even or aliquot parti. 
10 
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110 ORTON k Sadler's calculator. 

The following table shows the different suma 
of money (at the different per cents.) that bear 1 
cent interest a day ; hence the time in days is 
always the interest in cents ; therefore, to find 
the interest on any of the following notes at the 
per cent, attached to it in the table, we have the 
following rule : 

Rule. — Draw a perpendicular line, cutting off the 
two right hand figures of the days for cents, andyo?i 
have the interest for the given time. 

Interest of $90 at 4 per cent, for 1 day is 1 cent. 

Interest of $72 at 5 per cent, for 1 day is 1 ct. 

Interest of $60 at 6 per cent, for 1 day is 1 ct. 

Interest of $52 at 7 per cent, for 1 day is 1 ct. 

Interest of $45 at 8 per cent, for 1 day is 1 ct. 

Interest of $40 at 9 per cent, for 1 day is 1 ct. 

Interest of $36 at 10 per ct. for 1 day is 1 ct. 

Interest of $30 at 12 per ct. for 1 day is 1 ct. 

Interest of $50 at 7.30 per ct. for 1 day is 1 ct. 

Interest of $70 at 5.20 per ct. for 1 day is 1 ct. 

Interest of $35 at 10.40 per ct. for 1 day is 1 ct. 

Interest of $48 at 71 per ct. for 1 day is 1 ct. 

Interest of $80 at 4} per ct. for 1 day is 1 ct. 

Interest of $24 at 15 per ct. for 1 day is 1 ct 

Note. — Government bonds are calculated on 
the base of 365 days to the year. To find the 
interest on the base of 365 days, ascertain the in- 
terest at 360 days, and subtract ^'3 of the sum 
obtained. 
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bankers' method of computing intebest. Ill 

Note. — This table should be committed to 
memory, as it is very useful when the days are 
not even or aliquot parts. If the days are less 
than 10 prefix a before drawing the line. 

Example 1. — Required the interest of $60 for 
117 days at 6 per cent. 

117=the days. Here we cut off the two 

$1 I 17 cts. Ans. right hand figures for cents. 

The student should bear in mind that the inter- 
est on $60 for 117 days is just the same as the 
interest on 1117 for 60 days. 

By looking at the table we see that the interest 
for $60 at 6 per cent, is 1 cent a day ; hence the 
time in days is the answer in cents. If this note 
was $120, instead of $60, we would first find the 
interest for $60, and then double it; if it was 
$180, we would multiply by 3, etc. 

Example 2. — Required the interest of $45 for 
219 days at 8 per cent 

219=the days. Here we cut off the two 

$2 I 19 cts. Am. right hand figures for cents. 

The student should bear in mind that the inter- 
est on $45 for 219 days is just the same as the 
bterest on $219 for 45 days. 

By looking at the table we see that the interest 
on $45 at 8 per cent, b 1 cent a day ; hence the 
time in days is the answer in cent». If this amt. 
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112 ORTON A Sadler's calculator. 

was $22.50, instead of $45, we woald first get the 
interest for $45, and then divide by 2 ; if it wai 
$75, we would add on § ; if $60, add on ^, etc. 

Example 3. — Required the interest of $48 for 
115 days at 9 per cent 
115=:the days. $48=<40+$9. 

5)$1 I 15 ct8.=the int. x>f $40 for 115 days. 
I 23 oto.=the int. of $8 for 115 days. 

Ana. $1 I 38 ot8.=the int. of $48 for 115 days. 

Here we first find the interest of $40, because 
the days is the interest in cents; then we divide by 
5 to find the interest for $8 ; then by adding both 
we find the interest for $48, as required. 

Example. 4 — Required the interest of $260 foi 
104 days at 7 per cent. 

$52X5==$260. 
104=the days. 

$1 I 04 cU=the int. of $52 for 104 days. 
Am. $5 I 20 cts. Multiply by 5. 

Here we first find the interest of $52, because 
the days is the interest in cents ; then we multiply 
by 5 to get it for $260. We could have worked 
this note by the Bankers* Method, just as well, by 
eutting off two figures in the principal, making 
12.60 cts. the interest for 52 days, and then multi- 
ply by 2 to get it for 104 days. The student must 
remember that the interest of $260 for 104 days ii 
joBt the tame at the interest of $104 for 260 daj^i. 
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bankek's method of computing interest. 113 

ProhUmM Solved hy Both Method: 
We will now solve some examples by botli meth* 
ods, to fbrtber illustrate this system, and for the 
purpose of teaching the pupil how to use his judg* 
nent He will then have learned a rule more vol- 
mahle than all othen. 

Example 5.— What is the interest 1180 for 75 
iays at 6 per cent.? 

Operation by taking advantage of the t. 
75-the days. t60X 3=1180. 

$0 I 75 ct8.=the int. of 160 for 75 days. 
I 3 Multiply by 3. 

Ans. $2 I 25 cts.=the int. of $180 for 75 dayi« 
Operation by the Bankers' Method. 
tl80=the principal. 60da.-f 15da.=75da. 

4)»1 I 80 cts.=the int. for 60 days. 
I 45 cts.=the int for 15 days. 

Jm. 12 I 25 cts.=the int. for 75 days. 

By the first method we multiplied by 3, because 
8X$60=r$180; by the second method we added 
on J, because 60da.+ y da.=75da. 

N. B. — When advantage can be taken of botk 
time and principal, if the student wishes to prove 
his work, he can first work it by the Bankers' 
Method, and then by taking advantage of the prin- 
eipal, or vice versa. And as the two operations are 
entirely different, if the same result is obtained hj 
eanhy he may fairly conclude that the work is correct 
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•On all note$ that bear tl2 per annum^ or ang ali> 
quotpu/rt or multiple of il'Z. 

If a note bears $12 per annam, it will oertainlj 
bear $1 per month ; beoce the time in months 
would be the interest in i ; and the decimal parts 
of a month would be the interest in decimal 
parts of a $; therefore when the note bears $12 
per annum we have the following rule : 

Rule. — Reduce the years to months, add in tht 
given m^mths^ and place one-ihird of tht days to the 
riff /it of this number, and you have the interest in 
dttnes, 

£xAMPLB 1. — Required the interest of S200 
for 3 years. 7 months, and 12 days, at 6 per cent. 

200 i of 12 day8=4. 

6 

•12.00=int. for 1 yr. 3* 7 12=43.4ma. 

Hence 43.4 dimes, or t43.40cts., An». 

We see by inspection that this note bean 112 
interest a year; honce the time reduced to moutha, 

114 
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witb one-third of the days to the right, is the in* 
tereet iu dimes. If this note bore $6 a year, in- 
stead of $12, we would take one-half of the above 
interest, if it bore |18, instead of $12, we would 
add one-half; if it bore $24, instead of $12, ^e 
would multiply by 2, etc. 

ExAMPLS 2. — Required the interest of $150 
for 2 years, 5 months, and 13 days, at 8 per cent. 
150 i of 13 days=4J. 

8 

Tr. Mo. D». 

$12.00=int. for 1 yr. 2 5 13=:29.4imos. 

Hence $29.4^ dimes, or $29.43^ cts., Ans. 

We see by inspection that this note bears $lis 
interest a year; hence the time reduced to months^ 
with one-third of the days placed to the right, gives 
the interest at once. 

Example 3. — Required the interest of $160 for 

\1 years, 11 months, and 11 days, at 7^ per coLt 

160 i of 11 days=3|. 

— Tr. Mo. Da 

|12.00=int.forlyr. 11 11 1 l==143.3Smo8. 

Hence $143.3$ dimes, or $143.36$ cU., Am, 

When the IntereU u mare or leu than $12 a Year, 

RuLB. — Fir$t find the interent for the given tarns 

991 the hoie of $12 interest a year; then, if the in- 

lereit on the note u only $6 a year, diMe by t; ij 
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116 ORTON ft Sadler's calculatob. 

$24 a year, multiply by 2; if $18 a year, add an 
one-half etc. 

ExAHPLS 1.— What in tlie interest of $300 ton 
4 yoara, 7 months, and 18 lays, at 6 per cent 

i of 18 dajE=& 
300 4jr. 7mo. 18da.=&6.6ma 

6 



$i8.00=int. for 1 year. 2)55.6, int. at $12 a year. 
$18=1^ times $12. 278 

$83.4 An$. 

If tne interest was $12 a year, $55.60 would be 
the answer ; because 55.6 is the time reduced to 
months ; but it bears $18 a year, or 1} times 12 { 
hence 1^ times 55.6 gires the interest at once. 

Example 2. — Required the interest of $150 
for 3 yearsy 9 months, and 27 days, at 4 per cent 

i of 27 days==9. 

150 3yr. 9iro. 27da.=45.9mo. 

4 2)45.9, int. at $12 a year; 

$6.00=dnt for 1 year. $22.95 Am. 
$6=i times $12. 

If the interest was $12 a year, $45.90 would be 
the answer ; because 245.9 is the time reduced la 
months; but it bears $6 a year, or j^ times 12; 
htnee ^ times 45.9 gires the interest at onoe. 
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FOB TEARS, MONTUS, AND DATS. 

The computation of simple interest, where the 
time consists of years, months, and days, is quite 
di£Glcult. Taking the aliquot parts for the differ- 
ent portions of time almost invariably involves the 
calcalator in fractions, and, unless he is well versed 
in vulgar fractions he will not be able to arrive at 
the correct result. We have three bases by which 
we compute interest at different rates per cent, 
and by which we are enabled to entirely avoid the 
use of fractions. These three bases are each obtained 
different from the oth«r, and consequently we have 
three rules for computing interest : one at a base of 
one per cent, a second at a base of twelve per 
lent., and a third at a base of thirty-six per eent. 
Rule for computing interest at 1 per cent. : 
Take oiie- third of the number oj days and annex 
to the number of months ; divide tlie number thus 
formed by \2\ annex the quotient thus obtained to 
the number of years^ and multiply tlie principal by 
this number ; if the principal contains cents, point 
offjioe decimal places ; if not, point off three deci- 
117 
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118 ORTON A Sadler's .calculator. 

wmI places ; thi$ wiU give the %ntere$f ai <ms per 
cent. Far any other rate per cent, multiply the ti» 
terest at one per cent, by the required rate per cent. 

Remark, — This rule applies to all problems in 
i iterest where the dajrs are divisible by 3, and thi^ 
number, annexed to the number of months, divifli 
ble by 12. 

EXAMPLE. 

Keqairedthe interest on 1112, at 1 per cent, for 
3 years, 3 months and 18 days. 

SOLUTION. 

Take one-third of the number of days, }- of 18 
::=6, annex this number to the months given, 36, 
divide this number by 12, 36-^12=3, annex this 
number to the year gives, 33, multiply the princi- 
pal by 33, »112x33=3,69 6,pointoff three d*ci- 
inal places, and we have the required interest, 
$3,696. 

EXAMPLE. 

Required the interest on $125 12, at 7 per cent, 

for 2 years, 8 months and 12 days. 

SOLUTION. 

Take one-third of the number of days, i 
of 12=:4, annex this number to the number of 
months we have 84, divide this nuoLber by 1% 
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tfXBCHANTS' METHOD OF OOMPUTINQ INT. 119 

84-i-12==7, annex this number to the |125 12 
Dumber of years we have 27, multiply 27 

the principal by this number, and ■ 
point off five decimal places, and you 3.37824 
have the interest at one per cent.; mul- 7 

tiply this interest by 7, and you have ■ ■ 

the interest at 7 per cent., the required $23 .64708 
rate. 

EXAMPLE. 
Required the interest on $1,023, at 8 per cent«, 
for 1 year, 9 months and 18 days. 

SOLUTION. 

Take one-third the number of days and annex 

to the number of months, ^ of 18=6, we have 

96-^-12=8, annex this number to the years $1023 

we have 18, multiply the principal by 18 

this number, and point of three decimal 

places, which gives the interest at 1 per $18 .414 
cent.; multiply the interest at one per 8 

cent, by 8, and you have the required in 

tcrest $147 >312' 

Remark. — This rule will apply to all problems 
in interest if one-third of the number of the days 
be taken decimally and annexed to the number of 
months, and this number, divided by 12, carried 
out decimally. But this makes the multiplier 
fery large ; hence, to avoid this ^arge number ia 



Digitized by 



Google 



120 ORTON & Sadler's calculator. 

the maltiplier, where the days are divisible bj 8 
aod this number, annexed to the months, is nol 
divisible by 12, we use the following rule, called 
our base at 12 per cent : 

KuLB. — Reduce the years to manth$, rdd in the 
wumthi, take one-third of the number of days and 
annex to this number^ multiply the principal by the 
number thus formed; if there are cents in the prin- 
cipal^ point off five decimal places ; if there are no 
cents in the principal^ point off three decimai places ; 
this gives the interest ai 12 per cent. For <my other 
rale per cent,, take such part of the base before muU 
Hplying as the required rate is a part of 12. 

EXAMPLE. 
Required the interest on $123, at 12 pf r cent 
for 2 years, 2 months and six days. 

SOLUTION. 
Reduce the 2 years to months gives ns 24 
months, add on the 2 months gives us 26 
months, take one-third of the days, ^ of $123 
6=2, annexed to the 26 months gives 262 

262, which constitutes the base ; multiply — — 
ihe principal by this base, and you have $32 226 
Uie interest at 12 per cent 

EXABIPLS. 
Required the interest on $144, at 6 per eent, for 
4 jeanh 6 months and 12 days. 
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SOLUTION. 

Beduoe the 4 years to months gives 48 montha, 
add in the 6 months gives 53 months, take one* 
third of the days and annex to the namher cf 
months, ^ of 12=4. annex to the 53 months, 534 ; 
ihia namber multiplied into the principal would 
gire the interest at 12 per cent But we want it 
at 6 per cent We will now take such part of 
either principal or base as 6 is a part of 12 ; 6 is 
i of 12, therefore we will take } of 144=7?. 
coo-half of the principal, and mul- 634 

iiply it by the base, which will • 

give the interest at 6 per cent. $38,448 

EXAMPLE. 

Required the interest on $347 25, at 8 per cent., 
for 2 years, 3 months and 9 days. 
SOLUTION. 

Reduce the 2 years to monthf^, 2^ months, add 
the 3 months, 27 months, take one-^hird of the 
days, i of 9=3, annex to the ironths, 273, the 
base; this, multiplied into the principal, would 
give the interest at 12 per cent. But we want the 
interest at 8 per cent ; we will ttke 
two-thirds of the base before multiply- $3-47 25 
ing! f of 273=182; the principal 182 

multiplied by this number gives th) — • 

interest at 8 per cent. $63.19950 

Remark. — This base is used where t)Ke days are 

divisible by 3, and the number formed W anaez* 
11 
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ing one-tLird of the days to the months not dlvisi* 
ble by 12. We now come to time in which neithei 
days nor months are divisible. Where such time 
as this occurs, we use a base at 36 per cent 

KuLS. — Reduce the time to day%^ hy multiplying 
the yean by 12, adding in the months, if any, and 
multiplying this number hy 30, adding in the days^ 
if any; multiply the principal hy this number^ 
pointing off 5 decimal places, where cents are given 
in the principal, and 3 pkuxs where no cents are 
given. This will give the interest at 36 per cent, 

EXAMPLE. 
Required the interest on $144, at 36 per cent., 
for 3 years, 2 months and 2 days. 
SOLUTION. 
Reduce the time to days gives 1142 $144 
days; multiply the principal by this base, 1142 
and you have the interest at 36 per ■ 

cent $164,448 

EXAMPLE. 

Required the interest on $144, at 9 per cent, xor 
5 years, 7 months and 5 days. 
SOLUTION. 

Reduce the time to day 8 gives 2.015 days ; if 
we multiply the principal by this base, we would 
get the interest at 36 per cent.; but we want it at 
9 per cent. We can ^ake suoli part of either 
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principal oi base aa 9 is a part of 36 before malti- 
plying ; 9 is } of 36 ; we will take } of the prin- 
cipal, it being divisible by 4 ; J of 144=36, 2015 
which, multiplied into the base, will give 36 

the interest at 9 per cent., by pointing off ' 

3 decimal places. 172.540 

EXAMPLE. 

Beqnired the interest on $875 15, at 6 per cent., 
for 5 years, 7 months and 12 days. 
SOLUTION. 

Reduce the time to days gives 2022 days ; 6 is 
I of 36 ; take one sixth of the base, 
i of 2022=337 ; multiply the prin- |875 16 
cipal by this number, point off 5 dec- 337 

imal places, and you have the interest ■' 
at 8 per cent., the required rate. $294.92555 

Remark. — We have now fully explained our 
method of computing interest at the three different 
bases. Any and every problem in interest can be 
solved by one of these three bases. Some prob- 
lems can be solved easier by one base than another. 
Where the days are divisible by 3, and their num« 
ber, annexed to the months, divisible by 12, it b 
the shortest and best method to use the base at 1 
per cent By using one or the other of these three 
bases, the student can avoid the use of vulgar 
fractions. The student must study these three 
principles carefully, and learn to adopt readily the 
baae best suited to the problem to be solved. 
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To oompmte iDterest on notes, bonds, and mort- 
gages, on which partial payments have been made, 
two or three rules are given. The following is 
called the common rule, and applies to cases where 
the time is short, and payments made within a yeai 
of each other. This rule is sanctioned by custom 
and common law; it is true to the principles of 
simple interest, and requires no special enactment. 
The other rules are rules of 2ato, made to suit such 
cases as require (either expressed or implied) an- 
nual interest to be paid, and of course apply to no 
business transactions closed within a year. 

BuLE. — Compute the xntereit of the principal svm 
for the whole time to the day of gettlefnent^ and find 
the amount. Compute the interest on the ievercU pay* 
ments, from the time each was paid to the day of 
Bettlem^nt ; add the several payments and the inter" 
tit on each together, and call the sum the anumnt of 
the payments. Subtract tlie amount of the payments 
from the amount of the principal^ will leaw- ths i 
due. 

124 
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EXAMPLES. 
1. A gave his Dote to B for $10,000 ; tA the end 
of 4 months, A paid $6,000 ; and at the expimtion 
of another 4 months, he paid an additional sum of 
13,000 1 how much did he owe B at the close of the 
year? 

By the Oommon BuJe. 

Principal $10,000 

Interest for the whole time 600 



Amonnt $10,600 

lat payment $6,000 

Interest, 8 months 240 

2d payment 3,000 

Interest, 4 months 60 

Amount $9,300 9,300 



Due $1 300 

PROBLEMS IN INTERKST. 

There are four parts or quantities connected 
with each operation in interest: these are, the 
Principaly Hate per cent,. Time, InUrett or Amouni, 

If any three of them are given the other may be 
found. 

Principal, interest, and time given, to find the 
rate per oeni. 

1. At what rate per cent, must $500 be pol oi 
bt^rest to gain $120 in 4 years? 
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Operation* By analysis 

$500 The interest of 

.01 $1 for the given 

— — time at 1 per cent 

6.00 18 4 cents. |5O0 

4 will be 500 times 

as much=:500 X .04 

20.00)120.00(6 per cent., A/w. =$20.00. Then if 
120.00 $20 give 1 per cent., 

$120 will give 'jV 

=6 per cent 

RnLl. — Divide the given interest hy the inUrett 

of the given turn at 1 per cent, far the given iime^ 

a/nd the qvohent will he the rate per cent, reqvired 

Principal, interest, and rate per cent given, to 

find the time. 

2. How long must $500 be on interest at 6 per 
eent to gain $120 ? 

Operation By analysis. 

$500 W^ find the in- 

.06 terest of $1.00 at 

— the given rate for 

30.00)120.00(4 yean, Ans. 1 year is 6 cents 

120.00 $500, will therefore 

' be 500 times aa 

Biioh=i500X .06=:$30.00. Now, if it take 1 year 

lo gain $30, it will require VV ^ &^ $120=4 

years, Am. 
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RlTLK. — Dimde the given interest by the iniereU 
»/ the principal for 1 year^ and the quotient u th€ 



Given the amount, time, tnd rate per cent.^ to 
tnd the principal. 

Rule. — Divide the given amount by the amount 
Qf Jl, aX the given rate per cent.^ for the given time. 

Remark. — This rule is deduced from the fact 
that the amount of different principals for the same 
liBie and at the same rate per cent, are to each 
other as those principals. 

BANK DISCOUNT. 

Bank Di$count is the sum paid to a bank for the 
payment of a note before it becomes due. 

The amount named in a note is called the face 
of the note. The discount is the interest on the 
face of the note for 3 days more than the time 
specified, and is paid in advance. These 3 days 
are called days of grace^ as the borrower is not 
obliged to make payment until their expiration. 
Hence, to compute bank discount, we have the fol- 
lowing 

Rule. — Find the interest on the face of the note 
far 3 dayi more than the time specif jed ; this will 
he the discount. From the face of the note deduct 
ike ditca*intf and thi remainder wiU be the prssenv 
TALTII of the note. 
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DIBCOTTHT, OR OOUNTINO BACK. 

The object of discouDt is to show us what al 
lowaoce should be made when any sum of mon^j 
is paid before it becomes due. 

The preMent worth of any sum is the priiicipa. 
that must be put at interest to amount to that sum 
in the given time. That is, Si 00 is the pre$ent worth 
of $106 due one year hence; becAaseSlOO at 6 per 
cent, will amount to $106; and $6 is the ducount, 

1. What is the present worth of $12.72 diM one 
year hence 7 

First method. Second method. 

$12.72 $ 

100 1.06)12.72($12 ^iw 

10.6 

106)1272.00($12 Am. 

106 2.12 

2.12 

212 

212 

As $100 will amount to $106 in one year at 6 
per cent., it is evident that if |{g of any sum be 
taken, it will be its present worth for one year, and 
that y(}^ will be the discount. And as $1 is the 
present worth of $1.06 due one year hence, it i'' 
evident that the present worth of $12.72 must be 
equal to the number of times $12.72 will oontaia 
$1.06. 
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EQUATION OF PAYMENTS, 129 

Rule. — Divide the given sum by the amount of 
$1 for the given rate and time, and the quotierd 
will be the present worth. If the present worth be 
subtracted from the given sum, the remainder will 
be the discount. 



=s=3^^^^^S*= 
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SEDUATIDNDFPAYMENTSi 



Equation of Payments is the process of find- 
*ng the equalized or average time for the payment 
of several sums due at different times, without loss 
to either party. 

To find the average or mean time of payment, 
when the several sums have the same date. 

RULS. — Multiply each payment hy the tipp: that 
must elapu be/ore it becomes due; thes: atvide th4 
mm of theM products by the sum of the payments^ 
and the quotient will be the averaged time required. 

NOTS. — When a payment is to he made down, It 
has no product, hut it must he added with the 
•ther payments in finding the average time. 

Example 1. — I purchased goods to the amoimt 
of $1200 ; $300 of which I am to pay in 4 months, 
$400 in 5 months, and $500 in 8 months. How 
long a credit ought I to receive, if I pay the 
whole sum at once? Ans, 6 mouths. 
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Mo. Mo. f A credit on |300 for 4 moutbt li 

A J o t\i\ 1 o A A \ ^^* •»■■• M Ui« orodit oa f 1 fot 

4X300=1200 \i200 moDthi. 

I A credit on $400 for 6 montbi It 
5 < 400=2000 < the same m the credit o& f 1 for 

< iOOO months. 
Q ^^ gA A A AAA I A credit on S500 for 8 m JLthi if 

»X&UU=4UUU J the same as the credit ou fl foi 

.... _ (.iOUO months. 

toAAN HCkt\/\ fo Therefore, I shonld have th« 

IJOU) 7JUU To mo. Mme credit as a credit on fl for 
Taoo months, and on fl2(N), the 
whole sum, one*tw«ilfth hundredth 
part of 7^00 months, which is • 
months. 

This rale is the one usually adopted bj mer« 
chants, although not strictly correct, still, it is suf- 
ficiently accurate for all practical purposes* 

To find the average or mean time of payment, 
when the several sums have different dates. 

Example 1. — Purchased of James Brown, at 
sundry times, and on various terms of credit, as by 
the statement annexed. When is the medium time 
of payment? 

Jan. 1 , a bill am'ting to $360, on 3 months' credit 
Jan. 15, do. do. 186, on 4 months' credit. 

March 1, do. do. 450, on 4 months* credit 

May 15, do. do. 300, on 3 months' credit 

June 20, do. do. 500, on 5 months' credit 

Am, July 24th, or in 115 da. 
Dae April 1, $360 

May 15, 186X 44= 8184 

July 1, 450X 91= 40950 

Aug. 15, 300X136= 40800 

Nov. 20, 500X233=116500 

1796V into )206434(114J1J daji. 
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We first find the time when each of the hilli 
will become due. Then, since it will shorten the 
operation and bring the same result, we take the 
Hme wlien the first hill hecome$ duCy instead of ita 
date, for the period from which to compute the 
average time. Now, since April 1 is the period 
from which the average time is computed, no time 
will be reckoned on the first bill, but the time for 
the payment of the second bill extends 44 days be- 
yond April 1, and we multiply it by 44. 

Proceeding in the same manner with the remain- 
ing bills, we find the average time of payment to 

114 days and a fraction, from April l,or on the 
24th of July. 

Rule. — Find the time when each of the sums 6c- 
Mnes due J and multiply each sum hy the number of 
days from the time of the earliest payment to the 
payment of each sum respectively. Then proceed oi 
in the last rule^ and the quotient will he the aver- 
age time required^ in daySj from the earliest pay* 
mint. 

Note.— Nearly the same result may be obtained 
by reckoDint; the time in months. 

In mercantile transactions it is customary to give 
a credit of from 3 to 9 months, on bills of sale 
Merchants in settling such accounts, as consist of 
various items of debit and credit for different 
times, generally employ the following : 



Digitized by 



Google 



132 ORTOy & SADLER'S CALCULATOR. 

Rule. — Place an the debtor a*- credit nd^ ntch a 
fum, (which may he called MSBCHAND18S BALaNCI^) 
Of toill balance the account. 

Multiple/ the number of dollars in each entry By 
the number of days from the time the entry was ma^U 
iu the time of settlement; and the Merchandise bal* 
once by the nurnber of days for which credit vku 
given. Then multiply the difference between the sum 
of the debitj and the sum of the credit products, by 
the interest of $1 for 1 day ; this product will be 

the INTSBSST BALANOS. 

When the mm of the debit products exceed the turn 
of the credit products^ the interest balance is in favor 
of the debit side ; but when the sum of the credit 
products exceed the sum of the debit products^ it is in 
favor of the credit side. Now to the merchandie^ 
balance add the interest balance, or subtract it^as th^ 
case may rehire, and you obtain the OABH BAL- 
▲NCB. 

A has with B the following account : 

1849. Dr. I 1849. Or. 

Jan. 2. To mercbAndlte, $200 Feb. 20. By merebAndiM, flOl 
April ao. " " 400 1 May. 10. " •• 800 

If interest is estimated at 7 per cent., and a 
credit of 60 days is allowed on the different sams, 
what is the cash balance August 20, 1849 7 

An$. 206.54. 

BxVLANATiON.— Without interest the cash bal- 
once would be 1200. 
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If no credit had been given, tho debits sbould 
be increased by the interest of |200 for 230 days, 
at 7 percent.; and the interest of S400 for 122 
days, at 7 percent The credits should be increas- 
ed by the interest of $100 for 18t days, at 7 per 
oent, and the interest of $300 for 102 days, at 7 
per cent. 

Since a credit of 60 days is given on all sums, it 
is evident by the above calculation, that we should 
increase the debits by the interest of the sum of 
the debits, $600, for 60 days more than justice re- 
quires. Also, that we should increase the credits 
by the interest of the sum of the credits, $400, for 
60 days more than we should do. 

Now, instead of deducting these items of inter- 
est from the amount of debit and credit interests, 
it is j^lain that it will be more convenient and 
equally just, to diminish the debit interest of the 
merchandise balance for 60 days, which can be 
most readily accomplished by adding the interest 
on the merchandise balance for 60 days, to the 
erfdit items of interest 

From which we discover that the interest balance 
is equal to the difference between the sum of the 
debit interests, and the sum of the credit interests 
increased by the interest of the merchandise bal- 
iDoe for the time for which credit was given. 
12 
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Operation. 

DEBITS. CRIDTTI. 

200x230=46000 100> 181=18100 

400 X 1 22=48800 300 X 1 02=aot>()0 

Balance, 200X 60=12000 



94800 

60700 60700 

0.07 

X34100=$6.54 Interett balance, ycarfy. 

365 
Therefore, the foregoing account becomes bal< 
anoed as follows : 



1849. Dr. 

Jan. S.TolferchaDdl4« $2(NMX) 
April 21). " •• 44JU.«n» 

Auf 90. «* baUoo* of int. tf.M 



fHim.M 



1849 Or. 

Feb 2(). Bj Merchandise, fl 00.00 
May. 10. •• •• 300.00 

Aug. m, *• balaooe, SOti.M 



Attf. 10. •• 0Mb balanM, f io«.64 

Note. — It is customary in practice, when the 
oiumber of cents in any of the eniries are less 
than 50, to omit them, and to add $1 when they 
are 50 or more. 
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LIGHTNING METHOD 
or 

AVERAGING ACCOUNTS. 

Jrom 'PACKARD'S KEY TO COMPLETE COURSE.'' With kiiiA 
p.Tiuiti'iion of tlie Hiitlir)r, S. S. PnckHid. President uf 
I'Mckiird'tf New Yorlc Business College. 

The matter of averaging accounts, or which 
is usually styled in the arithmetics, " Compound 
Average," is of such immediate and vital impor- 
tance to the accountant, that we submit here a 
short method which, from its mechanical advan- 
tages and other considerations, has beeu well- 
received by those who have had occasion to use 
it. For reasons that will be apparent, it is not 
theoretically exact, but the discrepancies are $o 
135 
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Hmall and unimportant that they are scarcely 
worthy a thought, practically speaking, and 
besides as a fraction of a day in the results of 
average cannot be considered, the slight inciden- 
tal variations in this method have no real bearing 
on the i*esult. 

This method has been in use for the past 
fifteen or twenty years, and its main features 
have been published by different authors; and* 
yet certain itinerant professors are in the habit 
of claiming its originality, and offering, under 
pledge of secrecy, and for a substantial con- 
sideration in hand paid, to dbclose its wonderful 
properties. 

It is neither more nor less than a convenient 
mechanical arrangement, whereby the principles 
of average are effectively and compactly enforced. 

We will illustrate its workings from the ma- 
terials contained in the following example : 

EXAMPLE. 

When is the balance of the following account 
due? 

S; S. PACKARD. 



1871 Debits. 
May 12 T50 

•• 30 117 

Jnijel2 340 

i'\]y 1 160 



1871 Credits. 

June 10 500 

" SO 300 

Due by average, April 26. 



Digitized by 



Google 



AVERAGING ACCOUNTS. 137 

ILLUSTRATION. 

Note. — The assnined date is fixed on the 3tst of Deoem- 
ber, preceding the earliest date in the account ^ This is 
for couveQieuce sake, and to preserve constant uniformity. 
Some prefer the last day of the month preceding the first 
item. Interest is reckoned on each amount from Decem- 
ber 31 to the date due at 12% per annum, or 1% per 
month. This rate of percentage or interest is also arbi- 
trarily fixed, as being the most convenient for use. 

Debits. PROCESS. Credits. 

Jane 10... $500 1 uiodaya, 167 

" 30....300| " 6m<M.,l8 00 

Total Gr.^~8uO TotCr.Intli 67 



,30 00 



Mayl2...|750j « ^gdayi 3 00 
" 30....117 j " Smos., 6 86 

Junel2....u40| « j.^ days! 136 
iniwi ttji) " 6 moe., 9 00 

•'"'yl 1^1 »« iday, 05 

Total Dr. 1 (Total Dr.)' 

of ^ / 13571 of Int 166 26 
Total Cr.) /Total Cr. 1 

of^ /_800t of Int. 14467 
Bal. of ^ &57 Bal. of Int. 21 59(3 months. 
16 71 
488 
30 

14640(26+diijrfc 
1114 ^ 



8500 
8342 

^n«.— Balance of ^ due in 3 moB., 26 d»yi, from Dec 31, or April 26. 

We regret that our limited space will not permit a more 
detailed exhibit of the method, either as to its philosophy 
or its facts. The above working must carry its own sug- 
gestions. The theory is, that if a settlement were made 
as on the preceding 31st of December (the assumed day 
of settlement), the defyit side of the account, as shown, 
would be entitled to $66.26 discount, and the credit side 
to $44.67, making a balance of $21.59 in favor of the debit 
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side. As the balance of account is also in ^vor of the 
debit side, it is only necessary to know how long it would 
take the balance of account to produce the balance of in- 
terest (at the rate of 1^ a month, or 12% per annum*) ; to 
know the time — reckoned fonvard — when the balance of ac- 
count falls due. Now, as the rate named (1% a month), 
the interest for one month can be had by merely cutting 
off two figures from the right of dollars, we have the bal- 
ance of account thus divided ($5.57), a ready divisor of 
the balance of interest ($21.50), the quotient being the 
number of months and parts of a month it will take the 
balance of account to produce the balance of interests 
This time reckoned forward from the assumed focal date, 
will get the average date of payment. 

Thus, 3 months, 26 days from December 31 will bring 
the average date as stated— April 26th. 



♦FORMULA. 

For calculating Interest at 12% per annum. 

Time — Months and days. 

r Multiplied by the ) ___Interest expressed 
The Principal J number of months, j in cent8. 

Dollars only. I Multiplied by ^ ) Interest expressed 



\ the number of (lays. ] in mills. 

J the Principal f Multiplied by any ) _.Interest expr« 
Dollars only. ( number of days, j in mills. 



Note. — ^In the above application, when the principal 
contains cents, point off two additional decimiil places. 
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Is the association of two or more persons under 
a copartnership name, for the purpose of trans- 
acting business for their mutual profit, with cer- 
tain agreements regarding the investment of 
capital and the division of gains or losses 
between them. 

The Partners are the persons associated to- 
gether in business. 

The Capital or Stock is the cash or property 
invested. 

The Resources of a firm or copartnership is 
the property owned by them, including money 
and claims due from others. 

The Liabilities are the debts owed by the firm 
or claims against the copartnership. 

Net Capital is the excess of resources over 
the liabilities. 

Net Insolvency is the excess of liabilities over 
the resources. 

Net Oain is the excess of gains over the losses 
and expenses, and is shown )>y taking the differ- 
ence between the net capital at commencing 
business from that shown at closing the books, 
which is termed Present Woi^th. 
139 
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Net Lobs is the excess of losses over the gain? 
or profits. 

DIVISION OF GAINS OR LOSSES 
Adjusted between parties according to capital invested. 

In the adjustment of gains or losses between 
copartners on the basis of capital invested, we 
have three methods, t. 6., Percentage^ Fractions^ 
and Proportion, each producing in the aggregate 
the same result 

FIRST METHOD — BY PERCENTAGE. 

EuLE I. — Ascertain the per cent of gain or 
loss (on capital invested) hy dividing the net gain 
or loss by the net capital. For each pa^iner^s 
share of gain or loss, multiply his net investmetU 
by Uie percentage thus obtained.* 

SECOND METHOD — BY FRACTIONS. 

Note. — As there will be as many fractional paris in the 
adjustmeot as there are partners, we produce the following : 

Rule II. — Take the net investment of each 
partner for the numerator of a fraction, and the 
net capital for its denominator; and for each part- 
ner's share take his respective fractional part of the 
entire gain or loss,* 

* Each partner's share of gain or loss added together 
equals the total gain or loss. 
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THIRD METHOD— OR PROPORTION. 

Note. — This method we consider the most simple and 
practical, and advise its use in preference lo either of the 
above methods, except in simple cases of adjustment, 
when the division can he shown hy small fractions, thus, 
J-|-J+J=the total interest of partners. 

Rule III. — State hy proportion, as the total 
capital is io ea^h partner's investment^ so is the net 
gain or loss to each partner* s respective share of 

Proper form of proportional statement. 

Total r«pital ) . f Vsn^h part-) . . Net gain") . Each partnor*s 
o» iMrtuure. j ' \ ner's share. J * * or luss. J * gaiu or \yMA. 

Workiog. — Multiply each partner's share by 
the net gain or loss, divide that produce by the 
total capital, and the quotient will be each 
partner's respective share of gain or loss. 
EXA^IPLE. 

E. Burne, W. H. Devon, and J. K. Hopper 
are copartners, the gains or losses arising from 
business to be divided between them in propor- 
tion to average investment. The investments 
are as follows: Mr. B. $5500; Mr. D. S6750; 
Mr. H. $3250. Upon closing the books the net 
gain is found to he $3850 — what is each partner's 
respective share? Ans, Mr. B. $1366.13; Mr. 
D. $1676.61 ; Mr. H. $807.26. 

* Each partner's share of gain or loss added together 
equals the tutul gaiu or loss. 
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Solution. 

B. inveatment, 5'' 00^ _ , , , 
D. " 6750 ^^****' '^™ 



H. " 3250 



1 Total am't . f g' »^Tf^' ^\ . . Uet gnlnl 

j- 16.000. 'IS; „ 122;- 1 i**-^. I 

5500x3850=21175000-4-15500=1366.13 B's share. 
67.o0x3850=25987500-=-15500=1676.61 D's ** 
3250X3850= ? 251200-5-1 5500= 807.26 H's " 

Total gain, $3850.00 ^or Proof. 
DIVISION OF GAINS OR LOSGES 
Between partners, according to ir. vestment, when 
the capital is furnished at diffeient dates. 

Rule. — Multiply each partner's investment by 
the time employed. The product thus obtained 
equals the average investm^snt for the average time, 
and the sum of the products the total average capi- 
tal for the average time. 

Note. — After ascertaining the average capital and in» 
vestment by the -above rule, to secure each partner's re- 
spective share of the gain or loss, proceed according to 
either rule en pages UO, 141. 

EXAMPLE. 
A and B are partners, gains or losses to be 
divided according to average investment. 



A puts in Jan. 1, $5000 
Feb.l, 1000 
Sep. 1, 2000 



B puts in Jan. 1. *2000 
" Apr.l. 3000 
Julyl, 1000 



January 1, one year from date of first invest- 
ment, the books are closed, and the net gain 
ascertained to be $2720— what is each partner's 
share? Ans. A's $1580; B's $1140. 
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Process of Solution. 

Invert- Time, Arerage ATernfe 
meut. miM. Capital. Time. 

A invested Jan. 1 to Jan. 1, 5000X12=60000—1 mo. 

Feb.l" *» 1000X11=11000—1 
" " Sep. 1" " 2000X 4= 8000--^l 

A's aver, investm't for the aver, time, 79000 — 1 

B iAvested Jan. 1 to Jan. 1, 2000X12=24000—1 

Apr.l** " 3000 X 9=27000—1 

" " Julyl" " 1000 X 6= 6000—1 

B*s aver, investm't for the aver, time, 57000 — 1 
A*8 " " " " " 79000 —1 

A & B's average investment=Total 

capital for average time, 136000 — I " 

Statement per Rule, page 141. 

Total aver. Each partner's Total Each partner's 
capitHl. aver, capital. gain share of gain. 

136000 : 70000 : : 2720=1580— A's 
136000 : 57000 : : 2720=1140— B's 

, Working. 

79000 X2720T^2U8RnonO-t-136000=Jtl 580 A*8 share. 
67000 X2720=155040000-4-136000i=: 1140 B's " 

Total gain, $2720" Proof. 
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WHEN GOLD COMMANDS A PREMIUM. 

BuLE. — MuMiply the amount by 100, increased hif 
the rate per cent, of premium^ aud point off four 
decimal places, if there are cents in the amount ; if 
no cents occur, point off hut two places. 

Example, — What amount in currency will 
$666,661 gold purchase, when at a premium of 
60- per cent.? 

iVocess. — 100 + 50 = 150. 

$666,661 X 150 = $1000 currency. 

CURRENCY TO GOLD. 

WHEN GOLD COMMANDS A PRKMIUM. 

Rdlk. — Divide the amount by 100 increased by the 
rate per cent, of premium, and point off two less than • 
the number of places in the dividend. 

Example. — AVhat amount in gold will $1000 cur- 
rency purchase, gold commanding a premium of 
50 per cent. ? 

Procew.— 100 -f 50 = 150. 

$1000 -T- 150 = $666.66f gold 

150 ) 1000.0,0,0,0 ( 666.661 
900 

1000 
900 
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MATURITY OF COMMERCIAL PAPER. 145 

TO ASCERTAIN THE GOLD VALUE OP CURRENCY 
WHEN AT A DISCOUNT. 

Rule. — Multiply the amount by the rate 'per cent, 
of discount ; from which subtract the re^uUf and you 
wiU have the sum required. 

Example.— ^yfYie^n currency is at a discount of 33^ 
per cent., what sum in gold will $1000 purchase ? 
Frocesa.'" $1000 X 33^ = discount. 
1000 — discount = sum. 
1000 1000 

33J 333.33 

$333.33 $666.67 

$1000 in currency, at 33J per cent, discount, will 
purchase $666.67 gold. 

Note. — When gold commands a premium of 60 
per cent, U. S. currency is at 33J per cent, dis- 
count. 



MATTmiTY OF COMMEECIAL PAPER. 

To ASCERTAIN the Maturity of Commercial Paper 
payable in days after date.— Set down the days in 
full ; from which take the number of days remain- 
ing in the month from date of the paper ; and from 
this result, continue to subtract the number of days 
contained in the months following, until the remain- 
der is less than 30 (except^ in case of February), to 
which add three day$ of grace, and you will hare the 
date of maturity. 

Id 
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Diwimp^e.— Note, dated March 10, 1874. Payable 
ninety days after date. Find the date of maturity. 

Time, days 90 

Number of days from March 10 to April 1 . . 21 

~69 

April 30 

39 
May _31 

8 
Add days of grace 3 

Dat« of maturity June 11 

PROOF. 

Days remaining in March. . 21 

" April .. 30 

*« " May.... 31 

" « «* June... 11 

93 ds., including 3 ds. gr. 

Note. — When a Note or Draft falls due on Sunday 
or any legal holiday authorized by the State or Gen- 
eral Government, it must be paid on the day pre- 
vious. Should a legal holiday occur on Monday, all 
paper maturing on that day must be paid on the 
Saturday previous.* 

When the time of a Note or Bill is given in days, 
the days of date and maturity are counted hiU one. 

Commercial Paper falling due on the 30th or Slst 
of any month which contains only 28, 29. or 30 days, 
becomes due on the last day of the month, hence is 
legally due on the 3d of the month following. 

* Unless otherwise legalized as in the State of New 
York. 
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STERLING EXCHANGE. 



Sterling Exchange consists of Bills, prin- 
cipally issued by Banks and Bankers upon their 
correspondents in difierent countries, to be used 
in settlement of balances, and conducting of 
business, without the necessity and risk of special 
gold remittances. 

PREMIUM AND DISCOUNT, 

On Bills of Exchange, is regulated by the sup- 
ply and demand, the same as any marketable 
commodity. 

They command a premium when the balance 
of trade is against the country where issued, and 
are subject to discount when in its favor. 
147 
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bills of exchange 
Are drawn in sterling money, the denominations 
of which are shown as follows : 

4 fiirthingi eqnal 1 p«nn j— d. I 2 shllUngi equal I florin — fl. 
12 peace equid 1 aUiUiag— «. | 20 ahilUugs ** I pound— £. 

The reduction or value of English money in 
U. S. Grold coin is now based upon the U. 6. 
Standard Value of $4.8665 to the pound, in ac- 
cordance with the new Act of Congress, which 
went into effect January 1, 1874. 

This is equal to 9}% premium on the old par 
value of $4.44} to the £. The following invalu- 
able tables, for the use of bankers and business 
men, will save much time and labor in exchange 
calculations. See pages 152-153. 

We also present the old method of calculations, 

FOREIGN EXCHANGE QUOTATIONS 

Are commonly based upon the nominal value of 

the £ sterling, which is $4.44 J. 

The true value of the £ sterling is... $4.8675 
Nominal " " " " ... 4.44-14— 

Difference 4230 

Amounting to nearly 9} of the nominal. There- 
fore, when the £ is quoted at 1091, it is really 
at par. 

STERLING EXCHANGE TO U. 8. MONEY. 

£ — 8 — d — reduced to Dollars and Cents, 
HuLE. — Reduce the pounds^ shillings, and pence to 
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sixpences, and divide by 9, (he quotient will he the 
result in dollars and cents ; and for every penny ex- 
ceeding six in the given number of pence^ add two 
cents additional. 

Note. — Whenever Exchange commands a premiani» 
the per cent, of premium must be added to ascertain 
the true value; when at a discount, the per cent, 
must be deducted. 

Explanation of Rule. — The nominal value of (fie 
pound sterling in U. S. money being ($4.44|) S4J = 
y dollars; and in English money ^ 20 shiUing^^ or 
40 sixpences. Therefore — 

40 sixpences = V dollars. 
1 « = 4 ** 

9 « = 1 « 

Hence, the division by 9 according to the Rule, 

PROCESS OF REDUCTION. 

£ — »— d — to Sixpences. 

Rule. — Multiply the pounds by 40, and the shillings 
by 2/ to the product add 1 whenever the pence equal 
or are in excess of 6. 

ILLUSTRATION. 

^ Example I. — Reduce £130 9s. 8d. to sixpences. 

£ 130 X 40 = 5200 sixpences. 

«. 9 X 2 = 18 

d. 8 ^ 6 == ^1 « 

5219 
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Example IL—Wh&t is the par value of £112 9$, 
lid., in U. S. gold ? 

JProcM*. — £ 112 X 40 = 4480 sixpences. 
». 9 X 2 = 18 ** 
ci. 11 ^ 6 == 1 

9)4499 

"49989 
Excess of pence 5X2= .10 

$499.99 U. 8. gold. 

KXCHANGE, WHEN AT A PRBHIUM, OB ABOYR PAR. 

Example III, — What is the value, in U. S. gol^ 
^t £162 10«. 9(1., premium 10 J per cent. ? 

PivceBS. — £ 162 X 40 =r 6480 sixpences. 
». 10 X 2 = 20 
d. 9 -*- 6 = 1 

9 ) 6501 '« 

$722.33 
Excess of pence 3x2 = 6 

$722.39 
Premium 10^ per cent 1.105 

361195 
72239 
72239 

$798.24(»95 

$798.24 U. 8. gold. 

STERLINQ EXCHANGE TO U. S. CURRENCY, 

W$th Exchange and Gold at apremt'um, or above par. 

Example /F.— What will be the cost of a Bill of 
Bxchange on London for £24 14s. ? 



Digitized by 



Google 



STERLING EXCHANGE. 151 

Rate of Exchange 1.07| 

Gold l.08f 

Process.^ £ 24 X 40 = 960 
fi. 14 X 2 = 28 

9)988 

109.777 gold = 109.78 
Exchange quoted 1.07f 1.0775 

54890 
76846 
76846 
10978 



Cost in gold $118.28 

Gold qaoted 1.08} 1.0875 

59140 
82796 
94624 
11828 



Cost in U. S. currency • • • . $128.63 



TABLE OF 8TBRMNO RXCHAKGK, 

the value of l ptmnd to 1000 t'lt doUan and eeHU--edleuUUti 
at the par value qf $4,444 to £ Mterling, 



£ 


$ Ctt. 


£ 


$ Ctt. 


Sk. 


$ €(•. 


1 


4.444 


20 


88.669 


1 


.222 


2 


8.889 


25 


111.111 


2 


.444 


3 


13.333 


50 


222.222 


3 


.667 


4 


17.778 


75 


S33.333 


4 


.889 


5 


22.222 


100 


444.444 


5 


1.111 


6 


26.()67 


200 


888.889 


6 


1.333 


7 


31.111 


250 


IIU.IU 


7 


1.778 


8 


35.556 


500 


2222.222 


10 


2.222 


9 


40.000 


750 


3333.333 


15 


3.333 


10 


44.444 


1000 


4444.444 


20 


4.444 
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ENGLISH 



TABLE FOE THE 

MONEY TO 



1 T»OT72Sr3D = $4:.8665 








1 


2 


3 


4 


1 


4.8665 


53.5315 


68.3980 


63.2645 


68*1310 


2 


9.7330 


102.1965 


107-0630 


111.9295 


116.7960 




14.5995 


150.8615 


155.7280 


160.5945 


165.4610 




19.4660 


199.5265 


204.3930 


209.2595 


214.1260 




24.3325 


248.1915 


253.0580 


257.9245 


262.7910 


a 


29.1990 


296.8565 


301.7230 


306.5895 


311.4560 




34.0655 


345.5215 


350.3880 


355.2545 


360.1210 




38.9320 394.1865 


399.0530 


403.9195 


408.7860 


9 


43.7985 


442.8515 


447.7180 


452.5845 


457.4510 



la. Equals 24 133-400 Cts. Id, Equals 2 133-4800 Crs. 



.0202 
.0405 
.060S 
.0811 1 
.1013 
.1216 
.1419 
.1622 



9 !.1824 

10 .2327 

11 1.2230 



.2433 
.26:i6 
.2838 i 
.30411 
.32441 
.3447 
.36491 
.38821 
.4055 
.4258 
.44601 
.46631 



_2 I 3 I 4 I 5 I 6 |_7 



.4866. 72991 .9733 

.60691.75021 .9935 

.6272 i. 7706 1.0138 i 

.6474! 7908 11.0341 1 

.66771. 81101 1.0544 

.68801 .83131 1.0746 

.6083 .8516 1^)9491 

.62a5iJ719i 111621 

.6488 'J921 1 1.1356 1 

.9124 1.1^57 

.9327)1.1760 

.9630! 1.19681 



.6894 
,709-3 



1.2166 1.4599 1.7032 
1.2:{60 1.4802 1.7235 
1.2571 1 1.6006 1.7438 
1.277411.6207 1.7641 
1.2977; 1.6410,1 7843 
1.3180 1.661Si1J046 
1.33S2!1.6816ll.8249 
l.3586ll.6018|ld462 
1 .3788 1 1 .6221' 1 .8654 1 2.1088 
1 .3991 i 1.6424 (1 .8897 1 2.1290 
1 .4193 ' 1.6627 ^.9000 2.1493 
1.4396i 1.6820 [1.926312.1696 



-«- 

1.9466! 
1.9668 
1.9871 
2.0074 
2.0277 
2.0479 
2J06S2 
2J06Si 



Note. — To find the value of any number of pounds 
represented by one iigure, find the ^gure in the left-hand 
niMrgin of the upper table, and its value will appear in the 
column adjoining, opposite that figure. To find the value 
when expressed oj two figures, look for the t<nt in the 
left-hand column, and for the units in the top margin, 
and the value will be shown in the place where the two 
columns meet; thus, the value of £39 is $189.7935. To 
find the value of £252, look for 25 as before, and move 
the decimal point one place to the right, and it shows 
$1216.625 ; then add £2 as already shown, $9.7330, and it 
gives the sum of $1226.358. 
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fiEDUCTION OF 

U. S. GOLD COIN. 



— IlsT 


TJ. S. 


O-OIiX). 






5 


6 


7 


8 


9 




72.9975 


77.8640 


82.7305 


87.5970 


92.4635 




121.6625 


126.5290 


131.3955 


136.2620 


141.1285 




170.3275 


175.1940 


180.0605 


184.9270 


189.7935 




218.9925 


223.8590 


228.7255 


233.5920 


238.4585 




267.6575 


272.5240 


277.3905 


282.2570 


287.1235 




316.3225 


321.1890 


326.0555 


330.9220 


335.7885 




364.9875 


369.8540 


374.7205 


379.5870 


384.4535 




413.6525 


418.5190 


423.3855 


428.2520 


433.1185 




462.3175 


467.1840 


472.0505 


476.9170 


481.7835 


9 



1 /or. Equals $ .00506. 



11 



2.6765 



10 

2.4332 

2.4535 2.6968 
2.473812.7171 
2.4W0!2.7374 
2.614312.7576 
2.5346 2.7779 
2J>549 1 2.7982 
2i)7ftl;2.8186 
2.6954 2.8387 
2.615T 2.8690 
2.6:360 2.V793 
2.6562 1 2.J 



12 I 13 

2.9 1 99 '3.1 6^52 
2.9401 3.1 8:i5 
2.9604 1 3.20 ^7 
2.9807 3.2240 
3.0'»10 3.2443 
3.0212 3.2646 



3.0415 
3.0618 
3.0821 
3.1023 
.3.1226 
3.1429 



3.2848 
3.3051 
3;^254 
3.3457 
3.3659 
3.3862 



14 



34065 
3.4268 
3.4471 
3.4673 
3.4876 
3.5079 
3.62821 
3.6484 1 
3.6687 
3.6890 
3.6<»93 
3.6295 



15 



3.6498 
3 6701 
3.6904 
3.7107 
3 7309 
3.7512 
3.7715 
3.7918 
3.8120 
3.8323 
3.8526 
; 3.8729 



16 17 I 18 I 19 



3.8932 4.1365 4.3798 4 
3.9134'4.1.'>68'4.400U4. 
,3.9:«7|4 1770 4.420414. 
3.9540i4.1973!4.44n6 4, 
|«.9743|4.2176i4:4€09.4 
; 3.9945 1 4.2379 4.4812 4. 
4.0148|4.'2581 4.6015i4. 
4.0351! 4.2784 14.521 7 4. 
4.0554 4.2987 '4.6420*4. 
4.0756'4.319<j!4.6623 4. 
4.0959: 4.3392. 4.6826 4. 
4.1162 1 4.3695 1 4.6028 1 4. 



.6231 
.0434 1 
,6637 2 
,68401 8 
7042 4 
7245' 5 
,7448; 6 
7651 ; 7 
7S'>3; 8 
805C 9 
8259 10 
8462 U 



The lower table shows the value of every combination 
of shillings and pence less than £1; the upper margin 
representing the shillings, and the left-hand marf^in the 
pence. Thus, to find the value of 13 shillings and 6 pence, 
follow the column 13 downward until it meets the left-hana 
column opposite 6, and it shows $3.28. By this method, 
any number of pounds, shillings, and pence can be re- 
duced to United States gold quickly and accurately. 
To ascertain the value of £, s., and d. in U. S. currency, 
ultiply the amount after the reduction, per the above 
by $1.00| added to the current rate of premium on 



tables, 
gold. 
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MARKING GOODS. 

In marking goods 

it is the custom with 

most business houses 

to use a private mark 

to denote the cost 

and selling price of 

the different articles. 

Various devices are 

used to render the 

cost and selling price 

marks from being understood by any except to 

those employed in the establbhment, whose duty 

it is to exhibit and sell goods. 

Any word or phrase containing ten different 

letters or characters is selected, and used to 

represent the nine digits and cipher. 

To illustrate we will take the following : 

GOD HELP US. X. 
123 4567 89 

It is required to write a tag or article showing 
the cost and selling price. 

Assuming the cost to be S2.75, and selling 
price 83.68, the proper mark will be ope-dlu. 

An extra letter called a repeater is used to 
prevent the repetition of a letter or figure. 
154 
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MARKING GOODS. 155 

Thus, instead of writing 755 according to the 
key xoordy which would be hee^ the repeater K or 
any other letter not shown in the key could be 
used, which would make 755 read hek. The 
object of the repeater is to prevent any cue being 
given to the private mark. Fractions may be 
used with the letters or characters same as 
figures. It is usual to write the cost mark above 
the line, and the selling price below, or vice versa, 
thus, 3^. The rate of discount from the long 
price, in favor of the wholesale purchaser, is 
sometimes written as shown in the above illus- 
tration. 

Instead of letters, characters or signs may be 
used. The following words or phrases are 
adapted for key words : 

BLACKHORSE. IMPORTANCE. 

CASH PROFIT. NOW BE SHARP. 

ASKING PRICE AND DISCOUNTS. 
It is customary among jobbers and wholesale 
dealers, in selling their merchandise or wares, to 
fiUow certain discounts from the trade or asking 
price. In this connection we desire to call atten- 
tion to the fact that losses may arise when sup- 
posed profits are being made. 

TO ILLUSTRATE. 
Suppose our asking price is 30% above the 
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cost, and we offer a wholesale discount of 15%, 
our profit is not 15% but 10}% ; for the reason 
the discount is not calculated on the cod but 
upon the asking price, which includes the 
original cost and the per cent of profit added. 

Example. — Sold an invoice of goods which 
cost us SlOO; our asking price being 30% ad- 
vance or $130, from which we allowed a whole- 
sale discount of 15% — what was the real per 
cent, of gain ? Ans. lOi %. 

PROCESS. 

100 %■= Cost, or $ 100. 

30 % =Amoant added for profit, " 30. 

130 %■= Asking price, " 130. 

15% discount on $130=19}%. 
19}%t= Wholesale discount, or 19<50 



110i%= Wholesale net price, " 110.50 
100 %= Cost, " 100. 



10i%= Net profit, " $10.50 -4n#. 

Example II. — Sold an invoice of hats cost- 
ing SlOO, they having been marked to sell at a 
profit of 40%, but in consideration of cash pay- 
ment we allow a special discount amounting to 
30% fron. our asKing price — what is our net 
retrultf Ana. A loss of 2%. 

PROCESS. 
100%— Cost, or $100. 

40% -= Amount added for profit, " 40. 

140%^ Asking price, " 140. 

42% -=S0% from asking price, $140, " 42. 

98%^= Amount of cash sales, " 98. 

Cost, " 100. 

Amount received, 




Net loss, ** $2.00 
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MARKING GOODS. 157 

TO MARK GOODS 

That a discount may be allowed from the asking 

price and have them net the desired profit 

Rule. — Assume 100 to be the new or fancy 

price, from whicfi deduct Hie proposed discount ; 

tlien ascertain how many tim£S the amount is con' 

tained in the net or original price asked. 

Note. — The amount will generally represent hundredthi 
(100), but to avoid fractions it may be extended to thou- 
sandths (1000), or tens of thousands (10,000), in which 
etnie it will only be necessary to a<ld to the original asking 
price two, three, or four ciphers, as the case may require. 

Example I. — A manufacturer wishes to offer 
the trade a line of goods, which he desires to 
net $17.00 per dozen — what must be his asking 
price to enable him to allow a discount of 15% ? 
Ans. $20 per dozen. 

PROCESS. 
Net price, S17.-*-85=«S20. 
Solution, — ^Asking price assumed, 100 
Less proposed discount, 15 

■85)1700(«2a 
170 

Example II. — A wholesale and retail mer- 
chant wishes to mark his goods and wares at 
such a price as to enable him to offer them to 
his wholesale customers at a discount of 25%, 
and still gain 15% above first cost— what must 
be his asking or retail price for goods costing $12? 
14 
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PROCESS. 
Cost. 12.00+1.80= 13.80^75=$18.40 Retail price. 

Solution. Proof. 

Cost, 12.00 18.40 RetAil price. 

Wholesale price 15 % 1.80 4.60 2f)% discount 

Asking price, 1.3.80 13.80 Wholes'e price. 

Retail price assniDed, 100 1.80 15% prof. deduo. 

Less proposed disc't, ^ $1100 Cost. 
76)1.38000(18.40 
75 

630 
600 

300 
300 



DISCOUNT FROM ASKING PRICE. 
To ascertain the per cent, of discount from the 
asking price to produce the cost. 

Rule. — From the ashing price subtract the cost, 
divide the difference by the asking price, and the 
quotient will be the per cent of discount. 

Example. — The asking price of a case of 
goods costing 8120 was $150 — what per cent, 
of discount can bje offered to have the goods net 
cost? Ans. 20%. 

Solution. Proof. 

1150 Asking price. Asking price, S150 

120 Cost. Discount 20 %« __30 

^6-^150«20%. Cost, $120 
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RAPID PROCESS OF MAKKING GOODS. 

A VALUABLE HINT TO MERCHANTS AHr ALL EirAIL DSALBM 
VK rOEEION AND DOMESTIC D»T GOODS. 

Retail merchants, in buying goods by whole* 
sale, buy a great many articles by the doxen, such 
as boots and shoes, hats and caps, and notions of 
▼arious kinds. Now, the merchant, in buying, for 
instance, a dozen hats, knows exactly what one of 
those hats will retail for in the market where he 
deals ; and, unless he is a good accountant, it will 
often take him some time to determine whether he 
can afford to purchase the dozen hats and make a 
living profit in selling them by the single hat ; and 
in buying his goods by auction, as the merchant 
often does, he has not time to make the calculation 
before the goods are cried off. He therefore loses 
the chance of making good bargains by being 
afraid to bid at random, or if he bids, and the 
goods are cried off, he may l^ave made a poor bar* 
gain, by bidding thus at a venture. It then be- 
comes a useful and practical problem to determine 
in$tantly what per cent, he would gain if he re- 
tailed the hats at a certain price. 

To tell what an article should retail for to 
make a profit of 20 per cent., 

ItXTLE. — Divide what the articles cost per dosien by 
10, which ii dons by removing the decivial point one 
place to the IrfU 
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160 ORTON A Sadler's calculator 

For instance, if hats cost $17.50 per dosen, re< 
move the decimal point one place to the left, mak* 
ing $1.75, what they should be sold for apiece to 
gain 20 per cent, on the cost. If they cost $31.00 
per dozen, they should be sold at $3.10 apiece j etc 
We take 20 per cent as the basis for the following 
reasons, vis. : because we can determine instantly, 
by simply remoying the decimal point, without 
changing a figure; and, if the goods would not 
bring at least 20 per cent, profit in the home mar- 
ket, the merchant could not afford to purchase ani 
would look for goods at lower figures. 

Reason.— ^The reason for the above rule is ob- 
vious : For if we divide the cost of a dozen by 12, 
we have the cost of a single article ; then if we 
wish to make 20 per cent, on the cost, (cost being 
i or {,), we add the 20 per cent., which is ^, to 
the {, making f or |^; then as we multiply the 
cost, divided by 12, by the -f} to find at what price 
one must be sold to gain 20 per cent, it is evident 
that the 12s will cancel, and leave the cost of a 
dozen to be divided by 10, which is done by re- 
moving the decimal point one place to the lefl. 

1. If I buy 2 doz. caps at $7.50 per doz., what 
shall I retail them at to make 20%? Ans. 75 eta. 

2. When a merchant retails a vest at $4.50 and 
nakes 20%, what did he pay per doz.? Ans. $45 

3. At what price should I retail a pair cf boots 
thai cost $85 per doz., to nake 20%? Ans. $8.5U. 
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MARKING GOODS. 161 

tAPIl) PB0CS8S OF HABKINO GOODS AT DIfFIBIffI 
PER CENTS. 

Now, as remoying the decimal point one place 
to the left, on the cost of a dozen articles, givef 
the selling price of a single one with 20 per cent 
added to the cost, and, as the cost of any article 
is 100 per cent., it is obvious that the selling price 
would be 20 per cent, more, or 120 per cent.; 
hence, to find 50 per cent, profit, which would 
make the selling price 150 per cent., we would 
first find 120 per cent., then add 30 per cent., bj 
increasing it one-fourth itself; to make 40 per 
?ent., add 20 per cent., by increasing it one-sixth 
itself; fox 35 per cent., incre^e it one-eighth itself, 
etc. Hence, to mark an article at any per cent 
profit, we have the following 

GENERAL RULE 

First find 20 per cent, profit, by removing the 
decimal point one place to the left on the price the 
articles co$t a dozen; then, as 20 per cent, profit is 
120 per cent, add to or subtract from this amount 
ihi fractianal part that the required per cent, added 
ic 100 if more or less than 120. 

Merchants, in marking goods, generally take i 
per c^nt. that is an aliqot part of 100, as 2b^^ 
H3^%, 50%, etc. The reason they do this is be- 
eanse it makes it much easier to add such a pei 
cent, lo the cost; for instance, a merchant could 
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162 ORTON &, Sadler's calculator. 

mtrk almost % dostjii articles at 50 per cent proill 
in the time it would take him to mark a siogle 
one at 49 per cent. For the benefit of the stadcntj 
and for the conveniepce of business men in mark 
lug goods, we have arranged the following table: 

TABLE 
For Marking all Article$ botight hy the Dozen. 
K. B. Most of these are used in business. 
To make 20^ remove the point one place to the left 
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If I buy 1 doz. shirts for $28.00, what shall I 
retail them for to make 50%? Ans. S3.50. 

Explanation. — Remove the point one p!a«e to 
the left, and add on j itselt 
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Amonnt, 


Amount, 


Amonnt, 


6J^ 


<% 


ICji 


703.98 


2172.46 


4525.93 


265.33 


46<).08 


672.74 


162.87 


215.88 


259.36 


127.()2 


14(5.93 


161.05 



BASIS OP SUCCESS IN BUSINESS. 

SHORT CREDITS SECURE LARGE PROFITS. 

Be watchful of your creel its, as they have much to do 
toward Hecuring large profits in business. 

The strong argument in favor of such a course can best 
be illustrate from the results shown in the following 
table, giving the accumulations from $100, invested in 
business for the term of ten years, aud turned over aS 
profitsof 5, 8, audlO%. 

TABLE. 
Gnrftal inreeted. 

$100 turned over every 3 mos. 

100 " " " 6 ** 

100 " " " 12 " 

100 " " " 2yeara 
Note. — .\n important question to be considered in re- 
ducing prices is, can one's sales be sufficiently increase<l, 
BO as to compensate for the reduction of profits? From 
the above table it will be ob8erve<l that quick sales and 

SMALL PROFITS 
Are more desirable than large ones, when secured at the 
expense of long credits. 

BEWARE OF EXPENSE. 

As expenses diminish all profits it is essential that judi- 
cious econoniv be at all times exercised. Many a business 
becomes bankrupt from lack of foresight in this one 
particular. 

LOOK TO YOUR CREDIT. 

Always command a thorough knowledge of your busi- 
ness and your books. 

A smaller businei^s with cash capital produces larger 
profits than a large business conducted on cre<lit. 

Be not too anxious to extend your business or branch out. 

Have a smaller house and larger capital. 

Goods well bought and discounts saved secure early 
profits. 

Avoid outside speculation, the chances are against 
success. 

Po not overtrade : goods in stock are better than charged 
up iu bad debut. 
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Ledger accounts arise from business tranj^tc- 
tions, and comprise a series of condensed state- 
ments under specific titles, showing one's relation 
with peraons and property. 

The left-hand side of each account shows debit 
entries, and the right-hand side credit entries. 

CLASSIFICATION OF ACCOUNTS. 

Accounts are divided or classified under two 
distinct heads, i. 6., Beai and Representative, 

Real Accounts are those exhibiting Resources 
or Liabilities, 

Representative Accounts are those exhibiting 
Gains or Losses, 

The several styles of accounts, such as are « 
used in the most extensive business establish- 
ments, are herewith presented, showing; in detail 
the ofiice or exhibit of each. To llio 
164 
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LEDGER ACCOUNT8. 165 

STUDENT OR ACCOUNTANT, 
Who is desirous in poding himself regarding 
the principles governing accounts, and balanc- 
ing or 

CLOSING THE LEDGER, 
The following work or illustrations will prove 
invaluable, and will amply repay for any time 
or labor expended, as it contains in a condensed 
form all that is of practical value appertaining 
to the subject. 

ccount 

Represents the proprietor, showing his capital or 
investment, 

AT COMMENaNG BUSINESS. 

The Credit of Account shows the Capital or 
Resources invested. 

Tlie Debit of Account shows the Liabilities or 
Amounts assumed to be paid from the business. 

The Difference shows the Net Capital, if the 
credit is in excess ; and the Net Lisoluency, if the 
debit is in excess. 

DURING BUSINESS. 

The Credit of Account will show any additional 
investments. 
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166 ORTON A Sadler's calculator* 

Ths Debit of Aacou^iL will show any additioDal 
liabilities assumed, or withdrawals of capital. 

UPON CLOSING THE LEDGER. 

The Credit of Account will show the total in- 
vestment of capital and the Net Gain arising 
from the business. 

The Debit of Account will show the total 
liabilities assumed, withdrawals of capital, and 
Net Loss arising from the business. 

The Difference will show the proprietor's 
Present Worth or Insolvency, If the credit side 
is in excess, a Present Worth; if the debit side is 
in excess, an Insolvency, 

The account is closed To or By Balance, as 
shown by the excess. 

coHnet d^ Qw-ccovtrvu 

Are treated precisely like the stock or capital 
account. The Ne*, Interests of all the partners 
taken together will exhibit the condition or stand' 
lug of the firm. 




Classification, Real ; Clo33d By Balance, 
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LEDGER ACCOUNTS. 167 

Debit of Account shows Total Cash Receipts. 

Credit of Account shows Total Cash Payments. 

The Difference shows a Resource eousisting of 

the amount of cash on hand. 

Note. — As raore cash cannot be pai<f otU than is re» 
teiiedf the credit of the account can neier be in excess. 



Classification, Real ; Closed By Balance, 

Debit of Account shows others' notes and ac- 
ceptances received. 

Credit of Account shows others' notes and 
acceptances paid, discounted or disposed of. 

The Difference shows a Resource consisting 

of others^ paper on hand, the value of which we 

are to reoeive. 

Note —As others* paper cannot be disposed of until 
receivei, the creVit of the account can never be in excess. 



t^CU' (^ycoti^coi^Ce. 



Classification, Real ; Closed To Balance, 
Credit of Account shows our notes and accept- 
ances issued. 

Debit of Account shows our notes and accept- 
ances that have been paid or redeemed. 
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168 ORTON A Sadler's calculator. 

The Difference shows a Liability consisting of 

our outstanding or unredeemed paper. 

Note. — As we cannot redeem or pay more of our paper 
than 18 ittvLedy the debii side of the account can never bt 
in excess. 

Classification, Real ; Closed To or By Balance. 

Debit of Account shows our charges against 
them or indebtedness in our favor. 

Credit of Account shows their charges against 
us, or our indebtedness in favor of others. 

The Difference, if in favor of the debit side, 
shows a Resource, or the sum due us from the 
parties represented by the account 

If in favor of the credit side, a Liability, or 

amount we owe them. 

Note. — When the balance is in our favor the account 
is termed a Personal Account Receivable; when against 
tts a Personal Account Payable. 

Accounts representing consignments of mer- 
chandise or property received from others, to be 
sold for their account and risk, are treated the 
same as Personal Aeoounis. The debit side of 
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LEDGER ACCOUNTS. 169 

the account showing amount of expenses ia- 
curredy and the credit Me the returns. 



Q/n^U>mtncM^. 



Classification, Representative; Closed To of 
By Loss and Oain, 

Debit of Account shows Cost of goods pur- 
chased. 

Credit of Account shows Sales or Proceeds. 

Note. — If the goods are not all sold or disposed of, it 
will be necessary to credit the account with the invtTUory 
or market value of the unsold quantity. 

The Difference shows a gain or loss according 

to the eaccess of the sides. If in favor of the 

eredUy a Oain ; of the debits a Loss, 

Note. — Thia. account may be made to comprise all 
properties purchased for traffic, such as grocenes, dry- 
goods, flour, produce, hardware, crockery, etc. ; or, if de- 
siredj each kind may oe represented under its own separate 
heading. 



^^ 



iTfiefiU w • 

A special account under the above heading is 
frequently used to represent merchandise or prop- 
erty which we have consigned away to be sold 
for our account and risk. The account is treated 

similar to Merehandise, It ia 
16 
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170 ORTON A Sadler's calculator. 

Debited with the cost or outlay. 

Credited with the returns. 

Note. — At closing the Ledger, if acc<»ant sales or full 
returns have not been receive<l, it will be necessary to 
credit the account with the value represeuted, or inven- 
tory, same as in Merchandise. 

The Difference shows a Oain or Loss. (See 
Merchandise accouut.) 

Classification, Representative; Closed To or 
By Loss and Oain. 

Debit of Account shows Coat or Outlay. 

Credit of Account shows Proceeds from Sales, 
or Income. 

Note. — Add inventory, if any, same as in Merchandise. 

The Difference shows Oain or Loss according 
to the excess of sides. (See Merchandise ac*t.) 




t^ Q^'ea^mted. 



Classification, Representative ; Closed By Loss 
and Oain. 
Debit of Account shows Cost or Outlay. 
Credit of Account shows Returns, if any. If 
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LEDGER ACCOUNTS. 171 

Talue is estimated, add as Inventory in Mer- 
chandise. 

The Difference will show a Loss. 



Vx/ia 



■teri^e. 



Classification, Representative ; Closed By Loss 
and Gain. 

Debit of Account shows Expenditures and out- 
lay for conducting the business. 

Note. — In case there should be returns from expense 
expenditures, the account would be credited. 

The Difference shows a Loss. 



n¥&U0 



Classification, Representative; Closed To or 
By Loss and Gain. 

Debit of Account shows sums paid for use of 
others' money. 

Credit of Account shows sums received for use 
of our money. 

The Difference, if in favor of the credit side, 
shows a gain ; when in favor of the debit side, a 
toss. 




Digitized by 



Google 



172 ORTON A sailer's CALCULATOR, 



/ 



Classification, Representative; Closed To or 
By LoM and Gain. 

Debit of Accomvt shows sums paid or allowed 
by us. 

Credit of Account shows sums received or al- 
lowed us. 

The Difference^ if in favor of the credit side, 
shows a gain ; when in favor of the debii side, a 
loss. 



gjC 



Classification, Representative; Closed To or 
By Losd and Oain. 

Debit of Account shows amount paid for in- 
surance. 

Credit of Account shows amount received from 
others for insurance. 

The Difference, if in favor of the credit side, 
shows a gain; when in favor of the debit side, a 
loss. 
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Classification, Representative; (/^osed To or 
By Loss and Oain, 

Debit of Account shows sums paid or allowed 
for services in buying or selling. 

xjredit of Account shows suras rec6i^<»dl or al- 
lowed for services in buying or selling 

Tlie Difference, if in favor of the credit side, 
shows a gain; when in favor of the debit side, a 

^^)SS. 

(or, Profii and Loss) exhibits Net Gains or 
Losses. Closed To or By Stock or Capital, 
wherein single proprietorship is represented. 
In Partnership business the account is closed To 
or By Partners* Account, showing each partner's 
respective share in the division of gains or losses. 

Debit of Account shows the total Losses arising 
from the business. 

Credit of Account shows the total Oains pro- 
duced from the business. 

The Difference shows a Net Oain or Net Loss, 
according to the excess of sides ; a Net Oain if 
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174 OBTON A Sadler's calculator. 

the difference is in favor of the credit side, and a 

Net L088 when in f»vor of the debit side. 

Note. — In closing the account, the Net Gain is carried 
to the credit of Stwik or Partnertf account, showing an 
increa$e of capital. The Net Lom is carried to the debU 
of Stock or Partner^ account, showing a diminution of 
eapUal, 

Oaina or Losses are divided between partners 
in accordance with the articles of copartnership 
or agreement made between them. The methods 
of adjustment will be found fully illustrated un- 
der the head of Partnership, page 139 of this 
work. 




/ 



ccoi4/m 



Is a special account kept with the proprietor to 
show his transactions with the business as an in- 
dividual. 

The account is 

DEBITED 
With his withdrawals of money or the appro- 
priation of any value belonging to the business 
to his private use, such as personal, household, 
or living expenses. 

The account is closed Bjj Stock or Capital, and 
total amount carried to the debit of the Stock or 
Capital account 
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/ 




alfneU ^^ivjHtw C^W-ooounA 



Are special accounts kept with each partner, 
showing their transactions with the firm as indi* 
viduals. The accounts are 

DEBITED 
For precisely the same reasons as explained in 
the individual proprietor's Private Account 

They are closed By Partners, and each total 
debit, as shown, carried to the debit of the 
respective partner's general or Capital AccouiU. 



HOW TO CLOSE THE LEDGER. 

Inventories, — Take an inventory of all unsold 
property and credit tlie aecourd, showing the eoit 
of same when purchased. 

This entry is made with red ink, thus : By Bed- 
anee Inventory, or By Inventory, After ruling, the 
amount is brought down to the debit of the new 
account in black ink. 

Representative Accounts. — Those showing 
Gains or Losses are closed after crediting the 
inventory, if any, by writing on the smaller side, 
with red ink, To Loss and Gain, or By Loss and 
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CLOSING THE LEDGER. 1T7 

Gain. The excess as shown is carried to the 
debit or credit of the Loss and Oain accouut, the 
entry being made in black ink. 

Real Accounts. — Those showing Resources or 
Liabilities are closed by writing on the smaller 
side, in red ink, To Balance or By Balance. 

After ruling, the balance of excess as shown 
is brought to the debit or credU of the new 
account. 

Loss and Oain, — ^Afker closing all Representa- 
tive accounts, and the excess of gains or losses 
having all been brought forward, write on the 
smaller side, in red ink, To Stock or Partners* or 
By Stock or Partners'. The difference will show 
the Net Oain or Net Loss, which carry to the 
debit or credit of Stock or Partners' account. 

Stock or Partners* Account — Write on the 
smaller side, in red ink. To Balance or By Bal- 
ance. Rule up the account and bring down the 
balance as shown to the debit or credit of the 
new account in black ink. 

Proof of Work, — ^Take a Trial Balance after 
closing, and if your work is correct, the Ledger 
will be in equilibrium. 
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ERRORS IN TRIAL BALANCES. 

VALUABLE RULES FOR THEIR DETECTION. 

From Bryant A 8triitton> BnsineM Aritlimetic, with kind permiMion 

of the author, II. B. Bryant, FieMJdent Hryaiit A SU«Uou 

BuirioeM Cuilege, Cbica^so, IlUuok. 

In keeping accounts by Double Entry, each 
item appears in at least two difierent accounts, 
on the Dr. side in one and on the Cr. side in the 
other; hence the sum of all the debit entries in 
all the accounts will equal the sum of all the 
credit entries in all the accounts, and the sum 
of the Dr. balances will equal the sum of the 
Cr. balances, if all the entries are properly mado- 
178 
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ILLUSTRATION OF DOUBLE ENTRY. 
Dr. merchandise. Cr. 
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A TRIAL BALANX^K 
Is a summary of tbe entire amounts entered on 
the Dr. and Cr. side of each account, or simply 
of the balances of all the accounts in detail, and 
if the sums of the debit and credit entries in the 
Trial Balance are not equal, then there is some 
error in the accounts or in making up the Trial 
Balance, which should be discovered and cor- 
rected. 

The first rule of the book-keeper should be to 
make no ei*ror ; but for such as are fallible the 
following suggestions may be of some practical 
utility. 
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1. If the error be fonnd in one figure only, it (» 
probably an error of adding or copying. 

2. If it involve several figures, it may have arisf^n 
from the omission of an entire entry or frum making 
the same entry twice. 

3. If it be divisible by 2, without a remainder, it 
may have arisen from posting an item to the wrong 
side of the account, in which case tlie item wouIq 
b3 half of the apparent error. 

4. If the error be divisible by 9, without a re- 
mainder, it may have arisen from transposition, 
three cases of wliich may be easily detected by rules 
founded on the peculiar property of the number 9. 
These cases are — 

Ist'-When two figures are made to exchange 
places with each other, the orders in notation re- 
maining the same : e. g,y 372 made to read 327, or 
732. or 273. 

2d. When two or more figures are made to change 
their places in notation, their arrangement in re- 
spect to each other remaining the same: e. g.t 
$4275 made to read $42750, or $42.75, or $427:50. 

3d. When two significant figures are made to 
change position both with respect to each other 
and also the orders of notation : e. g.^ $14 made to 
read $0.41. 

5. To detect the first and second cases of trans- 
position divide the amount of the error in the trial 
balance succcmvdy by 9, 99, 999, 9999, c^c, as far a« 
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ERRORS IN TRIAL BALANCES. 181 

po^vVe withotU a remainder, rejecting all ciphers at 
the right of the last sigmficant figure m the error. 

The quotients that contain but one digit figure 
will express the difference between the two digit 
figures transposed, which will be adjacent to each 
other if the divisor consist of but one 9, separated 
by one other figure if it consist of two 9's, by two 
other figures if it coneist of three 9's, and so on. 

Those quotients which contain two or more 
figures will express the numl>€r itself, which is 
transposed in notation simply, the arrangement of 
the significant figures remaining the same. In 
either case the order of the last significant figure 
in the error will be the lowest order of the figures 
transposed. The orders of the other figures can be 
easily determined by referring to the error and 
applying the principles of notation. 

6. To detect the third case, divide the error in 
the balance by as many 9's as is passible so as 
to give only a single figure in the quotient, and 
then the remainder in the same way, rejecting all 
ciphers at the right of the last significant figur<i 
hi both dividends, after which there should be ua 
remainder. 

I'he first quotient will be the figure filling both 
the highest and lowest order in the transposition ; 
the second quotient will be the other figure. 

Noit —If tbe error of the trlft* tMt*aiice he not diritiible by it can. 
not be tbe rtwalt of trAmnotitioii iiloue. But wbenever the «rit>r 
become* mo rwluced m to b« divUible by 9 witbtMit a reoialtider. • 
tM*Lipo«itk)0 beiug tbeu pouible. tbe above te«t« miuuIU b^ a|i|rfie4. 

16 
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182 ORTON & 8ADLEK's CALCCLATOB. 
WE ADD TUB FOLXOWIXG 

IMPORTANT SUGGESTIONS. 

First — Examine the Cash ai.d Bills Receivable 
•ccounts ; the balance can never tppear on the credit 
side, and should equal the amount of cash and notes 
on hand, as shown by the C. B. aud B. B. 

Second. — Refer to the Bills Payable account ; the 
balance shown must appear in favor of the credit 
side and equal the amount of our outstanding 
paper. 

Third. — If the cash book is kept as an original 
book of entry, see that the balance on hand from 
previous mouth has been deducted. 

Fourth. — If the error appears only in the cent or 
dollar columns, it is not necessary to add the columns 
to the left. 

Fifth. — If, after applying the above tests, the error 
still exists, it will be necessary to go over the entire 
work. Re-add carefully the debit and credit sides 
of all the accounts, as the error undoubtedly lies in 
the addition. If not found, examine each posting 
separately, check from the journal or book posted 
from to the ledger, and vice ver&a, as you proceed 
with your work. 

Note.— In the use of these rules In practice, not cnly 
the balances of the ledger accounts as they appear on 
the ball) ace-sheet should be esamined, but also all the 
seimratf posciugs, as a traubp^^eitiou there will «qually 
aii'eut the iiu*^ ' balauce. 



Digitized by 



Google 



MEASUREMENT OF LUMBER 



The unit of board measure is a square foot 1 
Inch thick. 

To measure inch boards. 

Rule. — Multiply the length of the board in feet 
by its breadth in inches, and divide the product 
by 12 ; the quotient is the contents in square feet. 

Xote. — ^When the board is wider at one end than 
the other, add the width of the two ends together, 
and take half the sum for a mean width. 

Example. — How many square feet in a board 
10 feet long, 1«3 inches wide at one end, and 9 
Inches wide at the other 1 

Process.— (13 + 9) -i- 2 = 11 (mean width} hep 
10 length X 11 = 110 -j- 12 = 9^ feet. Am. 
183 



Digitized by 



Google 



184 OBTON A Sadler's calculator. 

Sawed lumber, as joists, plank, and scantlings^ 
are now generally bought and sold by board meas- 
ure. The dimensions of a foot of board measure 
are 1 foot long, 1 foot wide, and 1 inch thick. 

To ascertain the contents (board measure) of 
boards, scantling, and plank. 

Rule. — Multiply the width in inches by the 
thickness in inches, and that produc<^^ by the length 
in feet, which last product divide by 12. 

Example. — How many feet of lumber in 14 
planks 16 feet long, 18 inches wide and 4 inches 
thick? 

Process.— 16 feet X 18 inches X 4 inches =1152, 
then 1152 -i- 12 = 96 feet =■ contents of one plank. 
96 X 14 » 1344 feet. Ans. 

To jmd how many feet of lumber can be sawed 
from a log, (Gauge of saw \ inch.) 

Rule. — From the diameter of the log in inches, 
subtract 4 (for slabs), one-fourth of this remainder 
squared and multiplied by the length in feet will 
give the correct amount of lumber that can be 
made from any log whatever. 

Example. — How many feet of lumber can be 
made from a log which is 36 inches in diameter 
and 10 feet long ? 

Process. — From 36 (diameter) subtract 4 (f(^f 
slabs) a= 32, then divide the 32 by 4, making 8, 
which squared » 64, then multiply the 64 by 10 
(length) s 640 feet Ans. 
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MEASUREMENT OF LUMBER. 185 

To find how many feet of lumber there are left in a 
log after it is made perfectly square. 

Rule. — Multiply the diameter in inches at the 
email end by one-half the number of inches, and 
thid product by the length of the log mfeet^ which 
last product divide by 12. 

\ Example. — If the diameter of a round stick of 
timber be 22 inches, and its length 20 feet, how 
much lumber will it contain when hewn square ? 

22 X 11 X 20 

Half diameter « 11, and =» 403 J ft., 

12 

the lumber when hewn square. 

To find how many feet of square edged hoards^ of a 
given thickness^ can be sawed fro^n a log of a given 
diameter. 

Rule. — Find the quantity of lumber in the log, 
when made square, by the last Rule ; then divide 
by the thickness of the board, including the saw 
calf, the quotient is the number of feet of boards. 

Example. — How many feet of square edged 
boards, 1\ inch thick, including the saw calf, can 
be sawn from a log 20 feet long, and 24 inches 
diameter ? 
24X12X20 

» 480 ft., the lumber when hewn sa 

12 

Then 480 divided by U » 384 feet. Ans, 
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MEASUREMENT OP WOOD. 



Wood is measured by the cord, which containi 
128 cubic feet 

Wood is bought and sold bj the cord aud frac- 
tions of a cord. 

Pine aud spruce spars from 10 to 4 inches in 
diameter inclusive, are measured bj taking the dia- 
meter, clear of bark, at one-third of their length 
from the large end. 

Spars are usually purchased by the inch diame- 
ter ; all under 4 inches are considered poles. 

Spruce spars of 7 inches and less, should bare 
5 feet in length for every inch in diameter. 
186 
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MEASUREMENT OF WOOD. 187 

NoTB. — A pile of wood tbat is 8 feet long, 4 foet 
high, and 4 feet wide, contaiDB 128 cubio feet, ot 
t cord, and every oord ooDtaimr 8 cord-feH; aod 
as 8 10 y, <^^ ^2^) eyery cord-fwA oontaiiiB 16 eubio 
feet ; therefore, dividing the cubio feet in a pile of 
wood by 16, the quotient is the oord-feet; and if 
oord-feet be divided by 8, the quotient is cords. 

NoTB. — If we wish to find the circumference of 
a tree which will hew any given number of inches 
sqnare, we divide the given side of the square by 
.225, and the quotient b the circumference re- 
quired. 

What must be the circumference of a tree that 
will make a beam 10 inches square ? 

Note. — When wood is " corded" in a pile 4 feet 
wide, by multiplying its length by its bight, and 
dividing the product by 4, the quotient is the cord- 
feet ; and if a load of wood be 8 feet long, and its 
flight be multiplied by its width, and the product 
divided by 2, the quotient is the cord-feet. 

How many cords of wood in a pile 4 feet wide^ 
10 feet 6 inches long, and 5 feet 3 inches high ? 

NoTB. — Small fractions rejected. 

To find how large a cube may be out from an 
^ven sphere, or be inscribed in it 

Rule. — Sqtmre the diaineter of the sphere^ 
divide that product by 3, and extract the square 
root of the quotient for the answer. 
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188 ORTON ^ Sadler's calculator. 

I Iiaye a piece of timber, 30 ioohes in diameter, 
how large a square stick can be hewn from it 7 

Rule. — Multiply the diameter by .7071, and the 
product u tJie tide of a tquare vucrtbed. 

I have a circular field, 360 rods in ciroumferanoe j 
what must be the side of a square field that 6oal] 
contain the same quantity? 

'RjJ'LE,^^MuUiply the circumference hy .282, and 
the product is the tide of an equal $qttare, 

I have a round field, 50 rods in diameter ; what 
is the side of a square field that shall contain the 
same area? Ang, 44.31 1 35 -f rods. 

Rule. — Multiply the diameter hy .886, and the 
product i$ the tide of an equal square. 

There is a certain piece of round timber, 30 
inches in diameter ; required the side of an equi- 
lateral triangular beam that may be hewn from it. 

Rule. — Multiply the diameter by .866, a/%d the 
product i$ the tide of an imcribed equilateral tri- 
angle. 

To find the area of a globe or sphere. 

Definition. — A sphere or globe is a round solid 
body, in the middle or center of which is an imag- 
inary point, from which every part of the surlaci 
is equally distant. An apple, or a ball used by 
children in some of their pastimes^ may be oalM 
a sphere or globe. 
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ROUND TIMBER. 



Round timber, when squared, is estimated to 
lose aiie-fifth; hence (50 cubic feet, or) a ton of 
round timber is said to contain only 40 cubic feet. 

Bound, sawed, and hewn timber is bought and 
sold by the cubic foot. 

To measure round timber. 

Rule.* — ^Take the girth in feet, at both the 
large and small ends, add them, and divide their 
sum by two for the mean girth; then multiply the 
length in feet by the square of one-fourth of the 
mean girth, and the quotient will be the contents 
in cubic iieet, according to the common practice, 

♦This rule gives about four-fifths o\ the true contents, 
one-fifth being allowed to the buyer for waste in hewing. 
189 
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190 ORTON <fc Sadler's calculator. 

Example. — What are the cubic contentn ol a 
round log 20 feet long, 9 feet girth at the larg* 
end, and 7 feet at the small end ? 

Solution. — 9 + 7 = 16-4-2 = 8 mean girth. 

Then 20 length X 4 feet (the square of ^ meaa 
girth) = 80 cubic feet Ans, 

Note. — If the g^rth be taken in inches, and the 
length in feet, divide the last product bj 144. 

Example. — ^What are the cubic contents of s 
round log 12 feet long, 50 inches girth at the large 
end, 38 inches at the small end? 

Work 50 + 38 = 88 -4- 2 =« 44 mean girth. 

Then 12 length x 121 inches (the square of { 
mean girth) = 1452 -4- 144 = lOj^ cubic feet 

To measure round timber as the frustum of a 
cone : that is, to measure all the timber in the log. 

Rule. — Multiply the square of the circumference 
at the middle of the log in feet bj 8 times the length, 
and the product divided by 100 will be the contents. 
Extremely near the trvih. 

Note. — The above rule makes 1 foot more limber 
fn every 190 cubic feet a log contains if ciphered 
out by the long and tedioas rules of Geometry. It 
ill therefore suflSciently correct for all practical pur* 
poses, and this rule being so short and simple in 
comparison with all others^ every lumberman, ship- 
builder, carpenter, inspector or surveyor of tlmhei; 
•houid post it ux> for reference and oie. 
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TIMBER MEASURE. 



191 





A TABLE FOR MBASURWQ TIMBER. 


Uirt. 


Area. 


Qaarter 
Girt. 


Area. 


Qaarter 
Olrt. 


▲raa. 


isdMf 


Feet. 


Inches. 


Feet. 


Inchec. 


Feet. 


6 


.250 


12 


1.000 


18 


2.250 


^ 


.272 


12} 


1.042 


18} 


2.376 


^ 


.294 


12} 


1.085 


19 


2.506 


6f 


.317 


12} 


1.129 


19} 


2.640 


7 


.340 


13 


1.174 


20 


2.777 


7t 


.364 


13} 


1.219 


20} 


2.917 


7 


.390 


13} 


1.265 


21 


3.062 


7f 


.417 


13} 


1.313 


21} 


3.209 


8 


.444 


14 


1.361 


22 


3.362 


8: 


.472 


14} 


1.410 


22} 


3.516 


8 


.501 


14} 


' 1.460 


23 


3.673 


8} 


.531 


14} 


1.511 


23} 


3.835 


9 


.562 


15 


1.562 


24 


4.000 


«i 


.594 


15} 


1.615 


24i 


4.168 


9i 


.626 


15} 


1.668 


25 
25^ 


4.340 


n 


.669 


15} 


1.722 


4.516 


10 


.694 


16 


1.777 


26 


4.694 


lot 


.730 


16} 


1.833 


26} 


4.876 


10* 


.766 


16} 


1.890 


27 


5.062 


10} 


.803 


16} 


1.948 


27} 


5.252 


11 


.840 


17 


2.006 


28 


5.444 


lU 


.878 


17} 


2.066 


28} 


5.640 


11* 


.918 


17} 


2.126 


29 


5.840 


m 


.959 


17} 


2.187 


29} 
30 


6.044 
6.250 



lb measure round timber by (he table, 
Maltiply the area corresponding to the quarter 
girt in xncheM bj fhe longth of the log infeek 
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192 ORTON & SADLER'S CALCULATOR. 

Note. — If the qoarter-girt exceed the table, tnke 
half of it, and four times the contents thus fonned 
will be the answer. 

EXAMPLE 1. 

If a piece of round timber be 18 feet long, and 
the quarter girt 24 inches, how many feet of timber 
are contained therein ? 



24qaarter 
24 


girt 




96 
48 




By the TaUe. 


676 square. 
18 




Against 24 stands 4.00 
Length, 18 


4608 
676 , 




Product, T2.00 
Ans. 72 feet 


144)10368(72 feet 
1008 


288 
288 







This table glTtf the evftciuury, bmt onlj abomi fnur-ilftkt of 
IIm Inie oonteDti, ^ne-Jiftk being aUowed tbe bmyer for wmit« 
Ib kewing or tawing lo make tbe timber iqnare. 

The following rule gires the true contents : — 
Multiply square of girth by .08 times length. 
In the abore example the whole gi/th is 8 feet, 
ifinared is 64 x ^ 08 y 18 length) — 92 16 fret 
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TIMBER MEASURE. J 93 

1. Of Flo<mng. 

Joists are measored by multiplying tbeir breadth 
by their depth, and that product by their ^engtb. 
They reoeiye various names, aecording to the poei* 
tion in which they are laid to form a floor, such as 
trimming joists, common joists, girders, binding 
joists, bridging joists and ceiling joists. 

Girders and jobts of floors, designed to beat 
cpreat weights, should be let into the walls at eaob 
end about two-thirds of the wall V thickness. 

In boarded flooring, the dimensions must be 
taken to the extreme parts, and the number of 
squares of 100 feet must be calculated from th<MM 
dimensions. Deductions must be made for stair- 
oases, chimneys, etc. 

Exomple 1. If a floor be 57 feet 3 inches long, 
and 28 feet 6 inches broad, how many squares c^ 
flooring are there in that room ? 



By DetimaU. 
67.25 

28.5 

28625 
45800 
11450 



By Duodeeimdh. 
F. L 
57 : 3 
28 : 6 



466 










114 










28 


• 
• 


7 


• 
• 


6 


7 


• 
• 





• 






100)1631.625 feet. 

Squares 16.31625 16:31 : 7 : 6 

An$. 16 squares and 31 Ibel 
17 
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SQUARE TDCBER 



To measure square timber, 

lluLB. — Multiply the breadth in feet bj the 
depth in feet, and that by the length in feet, and 
the quotient will be the contents in cubic feet. 

ExAiMPLE. — How many cubic feet in a square log 
12 feet long by 2 feet broad and 1^ feet deep ? 

Explanation. — 2 feet breadth x 1 J feet depth 
X 12 feet length «= 36 cubic feet. Ans. 

I^ote. — If the breadth and depth be taken in 
inches, divide the last product by 144. 

.Example. — How many cubic feet in a square log 
84 feet long, 30 inches broad, and 20 inches deep ? 

Solution. — 30 inches breadth x 20 inches depth 
X 84 feet length ^ 14400 -^ 144 ^ 100 cubic feet 
194 
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TIMBER MEASURE. 195 

PROBLEM. 

To find the solid contend of squared or fofursided 
Timber, 
By the Carpenters' Ride, 
As 12 ou D : length on c : Quarter girt on d : 
solidity on c. 

Rule I. — Multiply the breadth in the middle by the 
depth in the middle^ and that product by the length 
for the solidity. 

Note. — If the tree taper regularly from one 
end to the other, half the sum of the breadths of 
the two ends will be the breadth in the middle, 
and half the sum of the depths of the two ends 
will be the depth in the middle. 

Bule II. — Multiply the sum of the breadths of the 
tux> ends by the sum of the depths^ to which add tlie 
product of the breadth and depth of each end; one- 
sixth of this sum multiplied by the length vnU give the 
correct solidity of any piece of squared timber tapering 
regularly, 

PROBLEM. 
To find how much in length vnll make a solid foot or 

any other assigned quantity of squared timber of 

equal dimensions from end to end, 

B.VhE.— Divide 1728, the Solid inches in a foot, 
or the solidity to be cut off^ by the area of the end 
in inches^ and the quotient unll be the length in inches. 
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196 ORTON h SADLER'S CALCULATOR. 



NoTX. — ^To ftDBwer the purpose of the aboft 
rale, some carpeoten' roles have a little table npoh 
them, in the following form, called a table of tim' 
ler tuecinire. 



T" 








d 





11 


8 


9 


inehet. 


144 

I 


86 


16 » 


6 


4 


% 


2 


1 


feet. 


3 


8 4 


6 


6 


7 


8 


9 


side of the aquftre. 



This table bhows, that if the side of the square 
be 1 inch, the length must be 144 feet ; if 2 inches 
be the side of the square, the length must be 36 
bet| to make a solid foot 

CAPACITY OF CISTERNS OR WELLS. 

Tabular view of the number of gallons contained 
in the clear between the brickwork for each ten 
inches of depth : 



BUmeter. Gallons. 

2 feet equal 19 

2J " " 

3 " '' 

5 " " , 

5h " " 

6 " " 

6k " " 

7* « " ;z!!r 



30 


84 


44 


9 


60 


9i 


78 


10 


97 


11 


122 


12 


148 


13 


176 


14 


207 


15 


240 


20 


276 


25 



IManieter, Gallons. 

8 feet equal 313 

-^^ " " 353 

" 396 

" 461 

" 489 

" 592 

" 705 

" 827 

" 959 

" 1101 

" 1958 
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CISTERNS AKD RBSERVOIBS. 

How to iMftsuif their contents. 



1st. Find thesolid contents of the cistern in cubic inches. 

2d. Divide the contents so found bv 14553, and the quo- 
tient will be the number of hogsheads. 

If the height of the cistern be given, how do you find 
the diameter, so that the cistern shall contain a given 
number of hogsheads? 

1st. Reduce the height of the cistern to inches, and the 
contents to cubic inches. 

2d. Multiply the height by the decimal .7854. 

3d. Divide the contents by the last result, and extract 
the equate root of the quotient, which will be the diameter 
of the cihtern in inches. 

Note.— rii t^stiniHting th*t capacity of cistenui, reterroin, etc., tbt 
fulluwiiig table m iimiI : 

31^ gallons 1 barrel. 

63 " 1 hogshead. 

The barrels used in commerce vary from 30 to 45 gailons^ 
and the hogshead from 40 to dO gallons. 

197 
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198 ORTON A SADLER'S CALCULATOR. 

CISTERNS AND RESERVOIRS. 

HOW TO MEASUBB THEIB CONTENTS. 

Cisterns and Reservoirs are constructed for the purpose 
of holding large quantities of water or fluids, and are in the 
form of a tub cylinder, or solid square. They are generally 
built in the ground, and mortised on all sides, except the 
opening, with brick or stonCi and are chiefly permanent 
in their construction. 

TO MEASURE BOUND OB CYLINDRICAL CISTERNS. 

Rule I. — Multiply the square of the diameter in feet by 
the depth in feet^ which will give the number oj cylindrical 
feet in the cistern, 

BuLE II, — Multiply the cylindrical feet by 

373 

for Hogsheads. 

4P00 

373 

— for Barrels, or divide by 5. 

aooo ' 

47 

— for Gallons. 
8 

The result will be the contents either in hogsheads, barrels, 
or gaUons, depending upon the fractions used. 

Example I. — What is the contents in hogsheads of a 
cistern 20 feet in diameter and 10 feet deep ? 

Solution.— 20 ft. X 20 ft. = 400 ft. square of diameter. 
400 " X 10 " =4000 cylindrical ft 

373 

4000 cylindrical ft. X = 373 hMa.—Ans, 

4000 

Example II.— How many gallons ia a cistern 10 feet in 
diameter and 16 feet deep? 
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TO MEASURE CISTERNS. 199 

Solution.— 10 X 10 = 100 X 16 = 1600 cylindrical ft 

47 
1600 X — = 9400 gallons.— ^n«. 
8 • 

Or, 373 

1600 X — =r 298f barrels.— ^m. 
2000 

Or, 373 

1600 X = 14Ci hogsheads.— -4n«. 

4000 

TO MEASURE SQUABS CISTERNS. 

Rule I. — Multiply the width in feet by the length in feef^ 
mnd that prodtict by the demth in feet; this Uuit product 
wiU be the number oj cv^ic feet in the cutem. 

Rule II. — Multiply the cubic feet thu^ obtained by 
19 

— for Hogsheads. 
160 

19 

— for Barrels. 

80 

7 ^<^«j for Gallons. 

This will give the contents either in hogsheads, harreU, or 
foUons, as desired. 

Example. — How much water will a cistern contain 
which is 6 feet wide, 8 feet long, and 10 feet deep ? 

Solution.— 6 X8 = 48X10 = 480 cubic ft. in cistern. 

19 - 
480 X — = 57 hogsheads.— ^fM. 
160 

19 

Or, 480 X — = 114 barrels.— ^iM. 

80 

40 
Or, 480X7 A%or480X7. 48=3590 — ^gall.~^«*. 

100 
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OASK^JAUGING. 



Gauging is the art of measuring the capacity of 
casks and vessels of any form. In commerce, most 
of the gauging is done by the use of the diagonal 
rod, which gives only approximate results, but suf- 
ficiently accurate for ordinary purposes. 

Ullage is the difference between the actual con- 
tents of a vessel and its capacity, or that part 
which is empty. 

To measure small cylindrical vessels. 

RuLK. — ^Multiply the square of the diameter, in 
inches, by 34, and that by the height, in inches* 
Mid point olT four figures ; the result will be the 
capacity, in wine gallons and decimals of a gallon 

For beer gallons multiply bj 28 instead of Si. 
200 
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CASK-GAUGING. 201 

ExAMPLi. — ^A can measures 15 Inches in diame- 
rer, and is 2 feet 2 inches in height How man j gal 
Ions will it contain f 15 x 15 » 225 X 26 height »- 
(850 ; 5850 X 34 » 19.8900. Am. 19tVV i^^l»* 

Casks are nsaallj regarded as the two equal frus> 
toms of a cone, and are rery accurately ganged bj 
three dimensions as follows : — 

To measure a cask by thr^e dimensions. ' 

Ist. Add the bung and head diameters in inches, 
and divide by 2 for the mean diameter. 

2d. Multiply the square of the meaji diameter by 
the length of the cask in inches. 

3d. Multiply the last product by .0034 for wme 
gallons, .0028 for beer gallons. 

Example. — How many wine gallons in a cask, 
the bung diameter of which is 22 inches, the head 
diameter 20 inches, and the length 32 inches ? 

Work.— 22 + 20 » 42 -i- 2 «= 21 (mean diame 
ier) : then 21 x 21 » 441 (square of mean diame 
ier), X 32 length » 14112 x .0034 » 47.980S. 
Ans 

Xote. — If the (ask is not full, stand it on the 
end, and multiply by the height of the liquid^ in 
stead of the length of the cask, for actual contentA 

When the cask is much bilged or rounded ftrod 
the bung to the head, a more accurate way is to 
gaoge by four iimcnsions, as follows :— 
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202 ORTON A SADLER*8 CALCULATOR. 

lb mem$ur€ a cask by four dimensions, 

Ist. Add the bnng and head dian^eters in inches 
and the diameter in inches between bang and head 

2d. Divide their sam by 3 for the mean diameter. 

3d. Multiply the square of the mean diameter 
by the length of the cask in inches. 

Ml Multiply the last product by. 0084 for wine 
gallons, .0028 for bepr gallons. 

Example. — ^What are the contents in gallons of 
a cask, the bung diameter of which is 24 inches, 
the middle diameter 20 inches, the head diameter 
16 inches, and its length 40 inches? 

WoEK.— 24 -f 20 + 16 = 60 -T- 3 == 20 (mean 
diameter), then 20 X 20 «■ 400 (square of mean dia- 
meter) X 40 length =» 16000 X .0034 « 64.4 gallons 

1. The ale gallon contains 282 cubic inches. 

2. The wine gallon contains 231 cubic inches. 
3 The bushel contains 2150.4 cubic inches. 

4. A cubic foot of pure water weighs 1000 
ounces "■62^ pounds avoirdupois. 

6. To find what weight of water may be put into 
a given vessel. 

* Multiply the cubic feet by 1000 for the ounces 
or by 6 2^ /or the pounds avoirdupois. 

6. What weight of water can be put irto a cia 
tern t^ feet square J Ans. 26,367 lift. 8 og 
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MEASUBING GRAIN. 



By the United States standard, 2150 cubic inches 
make a bushel. Now, as a cubic foot containp 
1728 cubic inches, a bushel is to a cubic foot as 
2150 to 1728; or, for practical purposes, as 4 to 
6. Therefore, to convert cubic feet to bushels, it 
is necessary only to multiply by J.or 8. 

To measure the bushels of grain in a granary 

Rule. — Multiply the length in feet by thi 
breadth in feet, and that again by the depth in 
feet, and that again by |. The last product will 
tie the number of bushels the granary contains. 

Example. — How many bushels in a bin 10 feet 
long, 4 feet wide, and 4 feet deep. 

Work. — 10 feet length X 4 feet breadth x 4 feel 
depth— 160 cubic feet ; then 160 X f » 128. Ana. 
203 
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204 ORTON A SADLER'S CALCULATOR. 

SIZE OP BINS 
To contain a given number of btuheb. 

Having any number of bushels, how then will 
jcu find the corresponding number of cubic feett 

Increase the number of bushels one-fourth itself 
and the result will be the number of cubic feet. 

How will you find the number of bushels which 
a bin of a given size will hold 7 

Find the content of the bin in cubic feet ; then 
diminish the content by one-fifth, and the result 
will be the content in bushels. 

How will you find the dimensions of a bin 
which shall contain a given number of bushels? 

Increase the number of bushels one-fourth 
itself, and the result will show the number of 
cubic feet which the bin will contain. Then^ 
when two dimensions of the bin are known, 
divide the last result by their product, and the 
quotient will be the other dimension. 

If you wish the contents of a pile of ears of 
com, or roots, in heaped bushels, ascertain the 
cubic feet, and multiply by AV. 



WEIGHTS AND MEASURES 

Recognized by the Lavjs of Vie United States. 

In some States dried apples and peaches ar(» 
sold by the heaping bushel as are other of farm 
products. 

A bushel of com in the ear is three heaped 
half-bushelsy or four even-fulL 
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TABLE OP AVOntDUPOIS POUITOS IK A BUSHEL, 

As prescribed by statute in the seveml States named. 



In Pennvylvania 80 lbs coarae, 70 Ibe. ground, or 62 lbs. fine «alt 
make 1 buHliel ; and in IllinuiM, 50 Ibti. oommun, oc 65 lbs. flue dalt 
make I butihel. In Tennestee 100 ears of corn are a biubel. A 
heaping bushel c«>ntains 2816 culiic inche*. 

In Maine 64 lbs. of ruta baga turnipn or beets make 1 bushel. 

A cask of lime Is 240 lbs Lime in slacking absuibs 2)^ times its 
volume, and 2^ times its weight In water. 
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RAILROAD FREIGHT. 

TABLE OF GBOSS WSIQHTS. 

The AtHcIm named are Billed at a/Uual weightSy if possible^ 
biU usually ai the weights in the Table below when it is 
not convenient to weigh them. 

Ale and Beer 320 lb. per bbl. High wines 350 lb. per bbl. 



*• " .. 


..170 


•' 


K" 


a ii _ 


..100 


" 


K" 


Applen, dried.. 


.. 24 


« 


bu. 


** green. 


.. 56 


M 


« 


M «« 


..150 


(C 


bbl. 


Barley 


.. 48 


«* 


bu. 


BeaiiB, white.. 


.. GO 


" 


" 


" castor.. 


.. 46 


(C 


" 


^oef 


..320 


« 


bbl. 


Bran 


.. 20 


u 


ba. 


Bruoms 


.. 40 


u 


doz. 


Buckarheat . . . 


.. 52 


bu. 


Cider 


..350 


«» 


bbl. 


Cliarcoal 


.. 22 


« 


bu. 


Clover Seed 


.. 60 


M 


" 


Com 


.. 56 


" 


«' 


" in ear 


.. 70 


(I 


M 


« Meal 


.. 48 


" 


" 


u c< 


..220 


II 


bbl. 


Kffg". 


..200 


i( 


Fish 


..300 


" 


(( 


Flax Seed 


.. 66 


" 


bn. 


Fl 'iir 


..200 


" 


bbl. 


Bemp Seed.... 


.. 44 


«» 


bu. 



ESTIIATED WEIGHTS 



Hungarian Grass 

Seed 45 " bn. 

Lime 200 " bbl. 

Blalt 38 " bu. 

Millet 45 « « 

Nails 103 " keg. 

Oats 32 " bu. 

Oil 400 « bbl. 

Onions 57 ** bu. 

Peaches, dried... 33 « " 

Pork 320 " bbl. 

Potatoes, common. 150 " " 

" . 60 " bu. 

" sweet... 55 " ** 

Rye 56 " « 

Salt, an© 56 * « 

'• " 300 " bbl. 

" coarse 350 '* " 

" in Siick^ 200 " sack. 

Timothy Seed 4) " bu. 

Turnips 56 " " 

Vinegar 350 •* bbl. 

Wheat 60 " bu. 

Whiskey 3.50 « bbl. 

One ton weight is 2000 lbs. 

OF LCIBER m OTHER ARTICLES. 



KoTE.— From 1 8,000 to 20.0(H) lb. is considered a car-load in most 
places each car itself also weighing about 20,000 lb. 
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TO MEASURE CORN ON THE COB TN CRIBS. 



Corn is generally pat ap in cribs made of rails ; 
but the rule will apply to a crib of any size or kind, 
whether equilateral, or flared at the sides. 

When the crib is equilateral, 

RuLB. — Multiply the length in feet by the' 
breadth in feet, and that again by the height in 
feet, which last product multiply by .63 (the frac- 
ional part of a heaped bushel in a cubic foot), and 
the result will be the heaped bushels of ears. For 
the number of bushels of shelled corn multiply by 
42 (two-thirds of 63), instead of .63. 
207 
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KxAMPLX. — Reqaired the number of bashds of 
ihelled corn contained in a crib of ears, 15 feet 
long, bj 5 feet wide, and 10 feet high 1 

15 length x 5 width, x 10 height » t50 cable 
feet Then 750 X .63 » 472.50 heaped bashela of 
tars. Also 750 X .42 «> 315 bashels of shelled 
com 

In measuring the height, of coarse, the height of 
the com is intended. And there will be found to 
be a difference in measuring corn in this mode, be- 
tween fall and spring, because it shrinks very much 
in the winter and spring, and settles down. 

When the crib is flared at the sides. 

Rule. — Multiply half the sum of the top and bot- 
tom widths in feet by the perpendicular height in 
feet, and that again by the length in feet, which 
last product multiply by .63 for heaped bushels of 
ears, and by .42 for the number of bushels of 
shelled com. 

Xote. — The above rale assumes that three heap- 
ing half bashels of ears make one strack bushel 
of shelled com. This proportion has been adopted 
upon the authority of the major part of our best 
agricultural journals. Nevertheless, some journals 
claim that two heaping bushels of ears to one of 
shelled corn is a more correct proportion, and it ii 
the oostom in many parts of the coantry to buy 
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MEASURElfENT OF CORN. 209 

and sell at that rate. Of course much will de- 
pend upon the kind of corn, the shape of the ear, 
the size of the cob, &c. Some samples are t,o 
be found, three heaping half bushels of which 
will even overran one bushel shelled; while 
others again are to be found, two bushels of 
which will fall short of one bushel shelled. 
Every farmer must judge for himself, from the 
sample on hand, whether to allow one and a half 
or two bushels of ears to one of shelled com. In 
either case, it is only an approximate measure- 
ment, but sufficient for all ordinary purposes of 
estimation. The only true way of measuring all 
such products is by weight. 
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MEASUREMENT OF HAY. 



The only correct mode of measariDg hay is to 
fveigh it This, on account of its bulk and cha- 
racter, is very difficult, unless it is baled or other- 
wise compacted. This difficulty has led farmers 
to estimate the weight by the bulk or cubic con- 
tents, a mode which is only approximately correct. 
Some kinds of hay are light, while others are 
heavy, their equal bulks varying in weight. But 
for all ordinary farming purposes of estimating the 
I mount of hay in meadows, mows, and stacks, the 
following rules will be found sufficient : — 

As nearly as can be ascertained, 25 cubic yards 
pf average meadow hay, in windrows, make a ton 
210 
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MEASUREMENT OP HaF. 211 

When loaded on wagons, or stored in barns, 20 
cubic yards make a ton. 

When well settled in mows, or stacks, 15 cubic 
]rards make a ton 

Note. — These estimates are for medium-Pized 
mows or stacks; if the hay is piled to a great 
height, as it often is where horse hay-forks are 
used, the row will be much heavier per cubic yard. 

When hay is baled, or closely packed for ship- 
ping, 10 cubic yards will weigh a ton. 

To find the number of tons in long square stacks. 

KuLS. — Multiply the length in yards by the 
width in yards, and that by half the altitude in 
yards, and divide the product by 15. 

Example. — How many tons of hay in a square 
stack 10 yards long, 5 wide, and 9 high ? 

Solution.— 10 X 5 X 4^ » 225 -i- 15 « 15 toniw 
Ans. 

To find the number of tons in circular stacks. 

Bulb. — Multiply the square of the circumference 
In yards by 4 times the altitude in yards, and di- 
Tide by 100 ; the quotient will be the number of 
eubic yards in the stack ; then divide by 15 for the 
i umber of tons. 

Example. — How many tons of hay in a circultf 
stack, whose circumference at the base is 25 jardi, 
and height 9 varda I 
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Solution.— 25 x 25 = 625, the square of the 
circamference ; then 625 x 36 (foar times the 
length), -> 225000 h- 100 » 225 (the namber of 
cubic yards), then 225 H- 15 « 15, the number of 
tons. 

An easy mode of ascertaining the value of a 
given number of lbs. of hay ^ ai a given price pet 
ion of 2000 lbs. 

Rule. — Maltiplj the number of pounds of haj 
(coal, or anything else which is bought and sold 
by the ton) by one-half the price per ton, pointing 
off three figures from the right hand ; the remain- 
ing figures will be the price of the hay (or any 
article by the ton). 

Example. — What will 658 lbs. of bay cost, % 
$7 50 per ton f 

Solution. — $7 50 divided by 2 equals $3 75, by 
which multiply the number of ponnds, thus : 658 x 
$3 75 B 246.750, or $2 46. Ans 

Note. — The principle in this rule Is the same aj 
to interest — dividing the price by two gives as ^3ke 
price of half a ton, or 1000 lbs. ; and pointing Ji 
three figures to the right is dividing )y 1000. 

A truss of hay, new, is 60 lbs. ; old, 56 Ibf \ 
•traw, 40 lbs. 

Jl load of hay is 86 trusses. 

▲ bale of hav is 300 Ibo. 
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BULES FOR DETERMINING THE WEIGHT 
OF LIVE CATTLE. 



For cattle of a girth of from 5 to 7 feet, allow 
£3 lbs. to the superficial foot. 

For cattle of a girth of from 7 to 9 feet, allow 
31 lbs. to the superficial foot. 

For small cattle and calves of a girth of from 3 
to 5 feet, allow 16 lbs. to the superficial foot. 

For pigs, sheep, and all cattle measuring less than 
3 feet girth, allow 11 lbs. to the superficial foot. 

Measure in inches the girth round the breast, 
just behind the shoulder-blade, and the length of 
the back from the tail to the forepart of the shoul- 
der-blade. Multiply the girth by the length, and 
divide by 144 for the superficial feet, and then mul- 
213 
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tiplj the superficial feet by tlie «inmber of lbs. 
allowed for cattle of different girths, and the pro- 
duct will be the number of lbs. of beef, veal, or pork 
iu the four quarters of the animal To find the 
number of stone, divide the number of lbs. bj 14. 

EX.VMPLE — What is the estimated weight of 
beef in a steer, whose girth is 6 feet 4 inches, and 
length 5 feet 3 inches f 

Solution. — 76 inches girth, x 63 inches length, 
«= 4788 -4- 144 « 33i square feet, X 23 « 764| 
lbs., or 54f stone. Arts, 

Note. — ^When the animal is but half fattened, f 
deduction of one lb. in every 20 must be made; 
and if very fat, one lb. for every 20 must be added. 

Where great numbers of cattle are annually 
bought and sold under circumstances that forbid 
ascertaiuiag their weight with positive accuracy, 
the estimated weight may be thus taken with ap- 
proximate exactness — at least with as much accu* 
racy as is necessary in the aggregate valuation of 
stock. No rules or tables can, however, be at all 
times implicitly relied on, as there are many ci^ 
cunistances connected with the build of the animal, 
the mode of fattening, its condition, breed, &c., 
that will influence the measurement, and conse- 
«|ueiit1y the weight: A person skilled in estimat* 
inc^ the weight of stock soon learns, however, to 
make allowance for all these circumstances. 
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BRICK BUILDING. 



A perch of stone is 24.75 cabic feet ; when bnilt 
in the wall, 22 cubic feet make 1 perch, 2| cubic 
feet being allowed for the mortar and filling. 

Three pecks of lime and four bushels of sand to 
a perch of wall. 

To find the number of perches of stone in walls. 

Rule. — Multiply the length in feet by the height 
In feet, and that by the thickness in feet, and divide 
the product by 22. 

Example. — IIow many perches of stone con- 
tained in a wall 40 feet long, 20 feet high, and 18 
inches thick 7 

Solution. — 40 feet length x 20 feet height x 1/ 
feet thick = 1200 ^ 22 = 54.64 perches, Aiis 
215 
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Note. — To find the perches of masonry, divide 
the cubic feet by 24.75, instead of 22. 

Brick-work. * 

The dimensions of common bricks are from 7} 
to 8 inches long, by 4i wide, and 2} thick. Fron( 
bricks are Si inches long, by 4^ wide, and 2} thick 

The usual size of fire-bricks is 9i inches long) b} 
4i wide, by 2i thick. 

22 to 23 common bricks to a cubic foot when 
laid ; 15 common bricks to a foot of 8-inch wall 
when laid. 

To find the number of common bricks in a wcdL 

Rule. — Multiply the length of the wall in feet 
by the height in feet, and that by its thickness in 
feet, and that again by 22. 

Example. — How many common bricks in a wall 
40 feet long by 20 feet high, and 12 inches thick? 

Solution.— 40 feet length X 20 feet height, X 1 
foot thick, X 22 = 17,600. Ans. 

Note. — For walls 8 inches thick, multiply the 
length in feet by the height in feet, and that by 15. 

When the wall is perforated by doors ard win- 
dows, deduct the sum of their cubic feet from the 
cubic contents of the wall, including the openings, 
Defore multiplying by 22 or 15 as before. 

Laths. 

Laths are 11 to 1} inches wide, by 4 feet long, are 
usually set i inch apart, and a bundle contains 100. 
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•miOKLATSmi' WOEK. 

Tbe principal is tiling, slating) walling and obim* 
nej wDrk. 

Of Tiling or Slating. 

Tiling and slating are measured by tbe square 
of 100 feet, as flooring, partitioning and roofing 
were in tbe Carpenters' work ; so tbat tbere is no^ 
mucb difference between tbe roofing and tiling; 
jet tbe tiling will be tbe most ; for tbo bricklayers 
sometimes will require to bave double measure foe 
hips and valleys. 

Wben gutters are allowed double measure, tbe 
way is to measure tbe length along tbe ridgc-tile, 
and add it to tbe content of tbe roof: this makes 
an allowance of one foot in breadth, tbe whole 
length of tbe hips or valleys. It is usual also to 
allow double measure at tbe eaves, so mucb as the 
projector is over tbe plate, which is commonly 
about 18 or 20 inches. 

Sky-lights and chimney shafts are generally de* 
ducted, if they be large, otherwise not. 

Ibcample 1. There is a roof covered with tiles, 
whose depth on both sides (with the usual allow- 
ance at the eaves) is 37 feet 3 inches, and che 
length 45 fbet; how many squares of tiling are 
eoBtMBed therein ^ 
19 
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BY DUODECIMALS. 
FBET. INCHES. 

37 3 
45 




BY DECIMATE. 
37.25 

45 

18625 
14900 



16 76.25 



16 76 3 

2. Of WaUxng, 

Bricklayers commonly measure their woTk bf 
the rod of 16^ feet, or 272^ square feet In some 
placet it is a custom to allow 18 feet to the rod ; 
that is, 324 square feet. Sometimes the work is 
measured by the rod of 21 feet long and 3 feet 
high, that is, 63 square feet ; and then no regard 
is paid to the thickness of the wall in measuringi 
but the price is regulated according to the tldck- 
ness. 

When you measure a piece of brick-work, the 
first thing b to inquire by which of these ways it 
must be measured; then, having multiplied th« 
length and breadth in feet together, divide the pro- 
duct by the proper divisor, viz.: 272.25, 324 or 63^ 
according to the measure of the rod, and the quo* 
dent will be the answer in square rods of thai 
measure^ 

But, commonly, brick walls that are nitsasurod 
bj the rod are to be roduoed to a standard thiok* 
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oeflfl of a brick and a-balf, which may be done b^ 
the following 

Rule. — Multiply the number of mperfidal fteA 
that are contained in the wall hy the number of 
half bricks which that vxzll is in thickness; one- 
third part of that product toUl be the content in 
feet. 

The dimensions of a building are generally 
taken by measuring half round the outside and 
half round the inside, for the whole length of the 
wall ; this length, being multiplied by the hight, 
gives the superficies. And to reduce it to the 
standard thickness, etc., proceed as above. All the 
vacuities, such as doors, windows, window backs, 
etc., must be deducted. 

To measure any arched way, arched window or 
door, etc., take the bight of the window or doot 
from the crown or middle of the arch to the bot- 
tom or sill, and likewise from the bottom or sill to 
the spring of the arch ; that is, where the arch 
begins to turn. Then to the latter bight add twice 
the former, and multiply the sum by the width of 
the window, door, etc., and one-third of the pro* 
duct will be the area, sufficiently near for practice. 

Example 1. If a wall be 72 feet 6 inches long, 
and 19 feet 3 inches high, and 5^ bricks thick, 
how many rods of briok work are contained therein, 
when reduced ti* the standard ? 
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OLAinmt' WOEK. 

Glasien take tbeir dimensions in feet, incbes 
and eights or tenths, or else in feet and hundredth 
parts of a foot, and estimate their work by the 
iquare foot 

Windows are somedmes measured by taking the 
dimensions of one pane, and multiplying its super- 
ftoies by the number of panes. But, more gen- 
erally, they measure the length and breadth of the 
window over all the panes and their frames for the 
length and breadth of the glazing. 

Circular or oval windows, as fan lights, etc., are 
measured as if they were square, taking for their 
dimensions the greatest length and breadth, as a 
eompensation for the waste of glass and labor iu 
eutting it to the necessary forms. 

Example 1. If a pane of glass be 4 feet 8| 
inches long, and 1 foot 4^ inches broad, how many 
feet of glass are in that pane ? 



BY DUODECIMALS. 
FT. IN. P. 

4 8 9 
14 3 



8 9 
6 11 
1 2 



6 4 10 2 3 



BY DECIMALS. 

4.729 
1.354 

18916 
23645 
14187 
4729 



6.403066 
An8, 6 feet, 4 inches. 
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Plnmbers' work is generally rated at tM> muob 
per pound, or by the hundred weight of 112 
poands, and the price is regulated according to thi 
value of lead at tlsfi time when the work is per 
formed. 

Sheet lead, used in roofing, guttering, etc., 
weighs from 6 to 12 pounds per square foot, ac- 
cording to the thickness, and leaden pipe varies in 
weight per yard, according to the diameter of its 
bore in inches. 

The following table shows the weight of a square 
foot of sheet lead, according to its thickness, reck- 
oned in parts of an inch, and the common weight 
of a yard of leaden pipe corresponding to the 
diameter of its bore in inches: 



Thickness of 
Lead. 


Pounds to a 
Square Foot. 


Bore of 
Leaden Pipe. 


Pounds 
per yard. 


tV 


5.899 


* 


10 


i 


6.554 


1 


12 


i 


7.373 


li 


16 


4 


8.427 


li 


18 


J 


9.831 


li 


21 


i 


11.797 


2 


24 
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IkuMmple 1. A piece of sheet lead measurea 16 
feet 9 inches in length, and 6 feet 6 inohea in 
breadth; what is its weight at S^ pounda to a 
square foot? 



BT DUODKOIM Al 
mr. urcKH. 
16 9 
6 6 


LB 

6 


BT DECIMALS 
IBIT. 

16.75 
6.5 


100 
8 


6 

4 


8375 
10050 


108 


10 


6 


108.875 /t*t. 



Then 1 foot : 8^ pounds : : 108.875 feet : 
898.21875 poundarzd owl. 2^ |>oundB nearlj. 

MAIOV'i WOEK 

Haaons measure their work sometimes by the 
foot solid, sometimes bj the foot superficial, and 
sometimes by the foot in length. In taking 
dimensions they girt all their moldings as 
joiners do. 

The solids consist of blocks of marble, stone 
pillars, columns, etc. The superficies are pave* 
nentSi slabs, ohimney-pieoes, eto. 
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PlMtorera* work Ib priDoipallj of two kinds ; 
namely, plastering upon laths, called ceilifuf, and 
plastering upon walls or partitions made of framed 
limber, called rendering. 

In plastering upon walls, no deductions are madti 
•loept for doors and windows, because cornicAa, 
festoons, enriched moldings, etc., are put on af)ter 
the room is plastered. 

In plastering timber partitions, in large ware- 
houses, etc., where several of the braces and larger 
timbers project from the plastering, a fifth part is 
commonly deducted. Plastering between their 
timbers is generally called rendering between 
quarters. 

Whitening and coloring are measured in the 
same manner as plastering ; and in timbered par- 
titions, one-fourth, or one-fifbh of the whole area is 
eommoniy added, for the trouble of coloring the 
fides of the quarters and braces. 

Plasterers' work is measured by the yard square, 
consisting of nine square feet. In arches, the girt 
round them, multiplied by the length, will give the 
superficies. 

Example 1. — If a ceiling be 69 feet 6 inches 
long, and 24 feet 6 inches broad, how many yards 
does that ceiling contain ? 
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PROBLEM I. 

To find the solid content of a Dome, having the 
hight and the dimensions of its base given. 

Rule. — Multiply the area of the base by the 
hight, and i of the prodiuA will be the solidity. 

Example 1. — What is the solidity of a dome, in 
the form of a hemisphere, the diameter of the cir- 
cular base being 60 feet ? 

60*X.7854=2827.44 area of the base. 

Then i (2827.44 X30)=66548. 8 cubic feet 
Ans. 

PROBLEM n. 

To find the superficies of a dome, having the hight 
and dimensions of its base given. 

Bule. — Mxdtiply the area of the base by 2, and 
the product will be the superficial content required; 
or, multiply the square of the diameter of the base 
by 1.5708. 

For an Elliptical 'DovE.-r-Multiply the two 
diameters of the base together^ and that product by 
1.5708, the last product will be the area, sufficiently 
correct for practieal purposes. 
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Question. — A stick of timber is carried by 
three men, one carries at the end, and the other 
two with a lever, How far should the lever be 
placed from the other end, that each man may 
carry equally? 

Rule. — Divide the length of the stick by 4, 
and the quotient is the answer. 

There is a stick of timber, 30 feet long, to be 
carried by 3 men : one carries at the end, the 
other two carry by a lever ; how far must the 
lever be placed from the other end, that each 
may carry equally? Ans, 7i feet from the end. 
225 
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SqUARESCUBERnnTS 



To work ike iqiiare asd oabe roots wHli esM and 
Ikeilitj, the pupil must be familiar with the follow 
iDg properties of numbers: 

Their importanoe oan not be exaggerated if we 
wish to insure skill or eyen sound information on 
this subject 

I. A square number, multiplied by a square 
number, the product will be a square number. 

II. A square number, divided by a square num- 
ber, the quotient is a square. 

III. A cube number, multiplied by a cube, the 
product is a cube. 

IV. A cube number, divided by a cube, the quo- 
tient will be a cube. 

y. If the square root of a number is a compos- 
ite number, the square itself may be divided into 
integer $quare f acton ; but if the root is a prime 
number^ the square can not be separated into square 
factors without fractionM. 

YI. If the unit figure of a square number is 5, we 
may multiply by the square number 4, and we shall 
have another square, whose unii period wiU be 
ciphers. 

YII. If the unit figure of a cube is 5, we nia/ 
multiply by the cube number 8, and product an 
other cube, whose unit period will be ciphers. 
226 
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N. B. If a supposed cube, whose unit figure is 
6, be multiplied by 8, and the product does not 
give three ciphers on the right, the number is 
not a cube. 

We present the following table, for the pupil to 
compare the natural numbers with the unit figure 
of their squares and cubeSy that he may be able 
to extract roots by infection. 



Numbere 


1 


2 


3 


4 


6 


6 


7 


8 


9 


10 


Squares 


1 


4 


9 


16 


26 


36 


49 


64 


81 


100 


Cubes 


1 


8 


27 


64 


125 


216 


343 


612 


729 


1000 



EXERCISES FOR PRACTICE. 

1. What is the square root of 625 ? Ans. 25. 
If the root is an integer number, we may 

know, by the inspection of the table, that it 
must be 25, as the greatest square in 6 is 2, and 
5 is the only figure whose square is 5 in its 
unit place. 

Again, take 625 

Multiply by 4 4 being a square. 

2500 
The square root of this product is obviously 
50, but this must be divided by 2, the square 
root of 4, which gives 25, the root. 

2. What is the square root of 6561 ? Ans. 81. 
As the unit figure in this example is 1, and in 
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ike line of iqiurM in the table, we find 1 only at 1 
and 81, we will, therefore, divide 6561 bj 81, and wi 
And the quotient 81 ; 81 is, therefore, the square root 

3. Whatisthesquare root of 106729? Am. 327. 
As the unit figure, in this example, is 9, if the 

number is a square, it must divide bj either 9, or 
49. After dividing bj 9 we have 11881 for the 
other factor, a prime number, therefore its root is a 
prime number=109. 109, multiplied bj 3, the 
root of 9, gives 327 for the answer. 

4. What is the root of 451584? Am. 672. 
As the unit figure is 4, and in the line of squares 

we find 4 only at 4 and 64, the above number, if a 
igvartj must divide by 4, or 64, or by both. 

We will divide it by 4, and we have the factors 
4 and 112896. This last factor eloia in 6 ; there- 
fore, by loolung at the table, we see it must divide 
by 16, or 36, etc. 

We divide by 36, and we have the factors 36 and 
3136; divide this last by 16, and we have 16 and 
196 ; divide this last fraction bj 4, and we have 4 
and 49. 

Take now our divisors, and last factor, 49, and 
we have for the original number the product of 
4X36X16X4X^9; the roots of which are 2x<i 
X4X2X7, the products of which aie 672, the 
answer 

5. Extract the square root of 2025. Am. 45. 
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Iflt. Divide bj tbe square number 25, and we 
find tbe two factors, 25X81, as equivalent to tbe 
given number. Roots of tbese factors, 5x9=^'^5, 
tbe answer. 

Again, multiply by tbe square number 4, wbeo 
a number ends in 25, and we bave 8100, root 90, 
balf of wbicb, because we multiplied by 4, tbe 
square of 2, is 45, tbe answer. 

Problemi an the Right-angled Triangle, 

1. The top of a castle is 45 yards bigb, and is 
surrounded witb a ditcb, 60 yards wide ; required 
tbe lengtb of a ladder tbat will reacb from tbe 
outside of tbe ditcb to tbe top of tbe castk. 

Am. 75 yards. 

Tbis is almost invariably done by squaring 45 
and 60, adding tLem together, and extracting tbe 
square root ; but so much labor it never necessary 
when the numbers have a common divisor ^ or whon 
tbe side sought is expressed by a composite number. 

Take 45 and 60 ; both may be divided 15, aad 
they will be reduced to 3 and 4. Square tbe(»e, 
9 f 16=25. Tbe square root of 25 is 5, wbicb, 
multiplied by 15, gives 75, tbe answer. 
Abbreviations in Cube Root 

1. What is tbe eube root of 91125 ? Ans. 45. 
MuUiply by 8 

729000 
90 
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Ncir, 729 being tlie eube of 9, the root of 
729000 ia 90 ; diride this bj 2, the eube root of d, 
aod we have 45, the answer. 

When it is reqaisite to maltiplj seyeral numbeit 
together and eztraet the cube root of their pro- 
duct, try to change them into eube factott and ex* 
tract the root 6^ore multiplication. 

EXAMPLES. 

1. What 18 the side of a cubical miund equal 
to one 288 feet long, 216 feet broad, ami 48 feet 
high? 

The common way of doing this, is to multiply 
these numbers together and extract the root — ^a 
\engthy operation. But observe that 216 is a cube 
number, and 288=2x12x12, and 48=4X12; 
therefore the whole product is 216x8Xl2Xl2X 
12. Now, the cube root of 216 is 6, of 8 is 2, an^ 
of 12' is 12, and the product of 6x2x12=144, 
the answer. 

2. Required the cube root of the product of 
448X392 the short way. Am. 56. 

We can extract the root of cube numbers by m- 
tpection when they do not contain more than two 
periods. 
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BuLE. — As there vrill be two figures in the root, the first 
may easily he found mentally, or by tfie Table of Powers ; and 
if the unit figure of the power he 1, the unit figure in the root 
will he 1 ; and if it be 8, the root will he 2 ; and if 7, it 
will be 3 ; and if the unit of the potoer he 6, the unit of the 
root will be 6 ; and if 6, it will be 5; if 3, it will be 7 ; if 2, 
it will be 8 ; and if the unit of the power be 9, the unit of the 
root will he 9. This will appear evident by inspecting the 
Table of Powers, 

EXAMPLES. 

Find tlie cube root of 195112. This numlei 
soDsists of two periods. Compare the superioi 
period with the cubes in the table, and we find thai 
195 lies between 125 and 216. The cube root of 
the tens, then, must be 5. The unit figure of the 
given cube is 2 ; and no cube in the table has 2 
for its unit figure, except 512, whose root is 8 ; 
therefore 58 is the root required. 

What is the cube root of 97336 ? An$ 46. 

Explanation. — Bj examining the left hand 
period, we find the root of 97 is 4, and the cube of 
4 is 64. The root can not be 5, because the cube 
of 5 is 125. The unit figure of the given cube is 
6 j and no cube in the table has 6 for its unit fig< 
are, except 216, whose root is 6 ; the answer, there* 
fore, is 46. 

The number 912673 is a cube ^ what is ito root? 

An$, 97. 

Obierve, the root of the superior period must 
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h% 9, and the root of the unit period miut be some 
Dumber irhicli will give 3 for its unit figure iohen 
cubed i and 7 it the only figure that will answer. 

The following numbers are cubes ; required their 
foots 

1. What is the cube root of 59319 ? An$. 39 

2. What is the cube root of 79507? Am. 43. 
a What is the cube root of 117649? An$. 49. 
4. What is the cube root of 110592? An$. 48. 
6. What is the cube root of 357911 ? Am. 71. 

6. What is the cube root of 389017 ? Am. 73. 

7. What is the cube root of 571787? Am. 83. 
When a cube has more than two periods, it can . 

generally be reduced to two by dividing by some 
one or more of the cube numbers, unless the soot 
b a prime number. 

The number 4741632 is a cube; required its 
root. Here we obsenre that the unit figure is 2 ; 
the unit figure of the root must therefore be the 
root of 512, as that is the only cube of the 9 dig- 
its whose unit figure is 2. The cube root of 512 
B 8 ; therefore 8 is the unit figure in the root, and 
the root is an even number, and can be divided by 
2 1 and of course the cube itself can be divided by 
8, the cube of 2. 8)4741632 

592704 
Now as the first number was a cube, and being 
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divided by a cube, the nomber 5927(^4 mnBt be • 
eube, and by inspection, as preyioosly explained, 
its root m^t be 84, wbieb, multiplied by 2, gives 
168, \ht root required. 

Tbe number 13312053 is a cube; wbat is its 
root? Am. 237. 

As tbere are three periods, tbere must be tbree 
figures, units, tens, and hundreds, in the root; the 
hundreds must be 2, the units must be 7. Let us 
then divide the 2d figure, or the tens, m the mual 
%oay, and we have 237 for the root. 

Again, divide 13312053 by 27, and we have 
493039 for another factor. The root of this last 
number must be 79, which, multiplied by 3, the 
cube root of 27, gives 237, as before. 

The number 18609625 is a cube ; what is its 
root? 

As this cube ends with 5, we will multiply it 
by 8: 

18609625 
8 



148877000 
As the first is a cube, this product must be a cube; 
and as far as labor is concerned, it is the same u 
reduced to two periods, and the root, we perceive 
at once, must be 530, which, divided by 2. gives 
265 for the root required. 
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M. B. — If a number, whoM unit figure is 6, be 
tfiultiplied bj 8, and does not result in three e^^kers 
on the right, the number is not a cube. 

7h find the Approximate Cube Root of Surds. 

BuLi. — Take the nearest rational cube to the giwen 
number^ and call it the assumed cube ; or assume a 
root to the given number and cube it. Double the 
assumed cube and add the number to it; also double 
the number and add the assumed cube to it. Take 
the difference of these sums^then say^ As double of 
the assumed cube, added to the number y is to this dif* 
ferencCy so is the assumed root to a correction. 

This correction, added to or subtracted from the 
aseumed root, as the case may require^ will give the 
cube root very nearly. 

By repeating the operation with the root last 
found as an assumed root, we may obtain results 
to any degree of exactness ; one operation, how- 
ever, is generally sufficient. 

EXAMPLES. 

1. Required the cube root of 66. 

The cube root of 64 is 4. Now it is manifest 
that the cube root of 66 is a little more than 4, 
and by taking a similar proportion to the preced* 
bgf we have 

64x2-128 2y66=132 
66 64 

194 196::4:tofootof6& 
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Or, 194 : 2 : : 4 : to a oorrectioii 

194)8.0000(0.04124 
7 76 

240 
194 

460 
388 

720 
Therefore th« cube root of 66 ia 4.04124. 
2. Required the cube root of 123. 
Suppose it 5 ; cube it, aod we have 125. 
Now we perceive that the cube of 5 being greater 
than 123, the correction for 6 must be MubiractecL 

2X125=250 246 
A.dd 123 125 

As 373 : 371 : : 5 : root of 123. 

Off 373 : 2 : : 5 : correoUon for 5 

37^)10.0000(0.02681 
7 46 

2 540 From 5.00000 

2 238 Take 0.02681 



3020 Am. 4.97319 
2984 

"mo. 
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8. What is the oabe root of 2d ? Am. 3,03658-h 

4. What is the cube root of 26 ? Am. 2,96249+ 

5. What ia the cube root of 214 f Am. 5 J98142 f 

6. What ia the cube root of 346 ? Am. 9,02034+ 
The above being very near integral cnbes— thai 

b, 28 and 26 are both near the cube number 27, 
214 b near 216, etc. All numbers very near cube 
Dumbert are ea^ o/wUuitm. 

We now give other examples, more distant from 
integral eubes, to show that the labor must be more 
lengthy and tedious, though the operation is the 
same. 

1. What is the eube root of 3214? Am. 14,75758. 

Suppose the root is 15— its cube is 3375, which, 
being greater than 3214, shows that 15 is too great ; 
the correction will therefore be subtractive. 

By the rule, 9964 : 161 : : 15. 0,243, th# 
correction. 

Assumed root 15,0000 

Less 2423 

Root nearly.... 14,7577 

Now assume 14,7 for the root, and go over the 

operation again, and you will have the true root to 

8 or 10 places of decimals. 
N. B.— Roots of component powers may be ob« 

tained more ««adily thus : 
For the 4th root, take the square root of th« 

square root 
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MEASUREMENT OF GRINDSTONES. 

Grindstones are sold by the stone, and their 
^contents found as follows : * 

KuLE. — To the whole diameter add half of the 
diaioeteTy and multiply the sum of these by ths 
same half and this product by the thickness; di^ 
vide this last number by 1728, and the quotient is 
the contents^ or answer required. 

EXAMPLES. 
What are the eontenta of h grindstone 24 
inches diameter, and 4 inches thick 



24+12x12x4 

=1 stone. Ans. 

1728 
2. What are the contents of a grindstone M 
inches diameter, and 4 inches thick. Ans, 2^ stone. 

Mensuration of Superficies and Solids. 

Superficial measure b that which relates to length 

and breadth only, not regarding thickness. It is 

nade up of squares, either greater or less, accord* 

log to the different measures by which the dimen* 

•ions of the figure are taken or measured. Land 

h measured by this measure, its dimensions being 

... 1 

^4 inches in diameter, and 4 inches thick make a stona 

237 
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. Qfluallj taken in acres, rods, and links. The con 
tents of boards, also, are found bj this measare^ 
their dunensions being taken in feet and inches. 
Because 12 inches in length make 1 foot of long 
measure, therefore 12xl2:=l^ the square inohet 
in a superficial foot, etc. 
NoTi. — Superfieial means lying on the surface. 

To find the area of a square having equal sides. 
RuLi. — Multiply the side of the square into 
itself y and the product will be the area^ or superfi' 
dial content of the same name with the denomina^ 
Hon taken^ whether inches^ feet^ yards^ rods^ and 
hnkSf or acres. 

EXABfPLEa 

L How many square feet of boards are contain* 

ed in the floor of a room which is 20 feet square 7 

20X20=:400 feet, the answer. 

2. Suppose a square lot of land measures 36 

rods on each side, how many acres does it contain ? 

86X36=1296 square rods. And 

1296-^-160=8 acres, 16 rods. Am. 

As 160 Rquare rods make an aor«, therefore we di- 
^de 1296 by 160 to reduce rods to acres. 

N. B. — The shortest way to work this example 
is, to cancel 36x36 with the divisor 160. Arrange 
(he example as below ; (divide both terms by 4x "^ :> 

36X36 9X9 

— - same as ^:8.1 acres, or 8ao, 16 rods, 

160 10 
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7b n^i'iure a paraUdogram or long square. 

RvL I.- Multiply the length by the hreadthy and, 

the jrriuU will be tfit area, or Sfiperficial contents 

iv *te same name as that in which the dimension 

u^a taken, whether inches^feety or rods, etc, 

EXAMPLES 

1. A certain garden, in form of a long square, is 
96 feet long, and 54 feet wide ; how man j equare 
feet of ground are contained in it ? 

Afu. 96x54=5184 square feet 

2. A lot of land, in form of a long square, is 
] 20 rods in kngth, and 60 rods wide ; how many 
acres aru in it? 120x60t=7200 sq. rods. And 
7200-f-180-=:.45 acres, Ans. 

NoTF.. — The learner must recollect that feet in 
length, multipled bj feet in breadth, produce $quare 
ffet ; and the same of the other denominations of 
{^.deal measure. 

Note. — Both the ]engt.h and breadth, if not in 
nnits of the same denomination, must be made so 
before multiplying. 

3. How many acres are in a field of oblong 
form, whose length is 14,5 ohains, and breath 9,75 
thains? Ans^ 14ac. Orood, 22rods. 

Note. — The Oanter*s chain is 66 feet, or 4 rods, 
long, and contains 100 links. Therefore if dimen* 
sions be given in chains and decimals, point off 
from the oroduct one more decimal place than art 
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oootained m both factors, and it will be acres and 
decimals of an acre ; if in chains and links, do the 
same, because links are handredths of chains, an^ 
therefore the same as decimab of thenu Or, as 1 
chain wide, and 10 chains long, or 10 square chains, 
or 100000 square links, make an acre, it is the same 
as if jou divide the links in the area bj 100000. 

4. If a board be 21 feet long and 18 inches 
broad, how many square feet are contained in itt 

18 inches=l,5 foot; and 21xl»5=:31,5 ft,, Am. 

Or, in measuring boards, you may multiply the 
length in feet by the breadth in inches, and divide 
the product by 12 ; the quotient will give the an- 
swer in square feet, etc. 21 xl8 

Thus, in the last example, =31]^ ft., 

as before. 12 

5. If a board be 8 inches wide, how much in 
length will make a foot square ? 

B.VLE.— Divide 144 by the width; thus, 8)144 

An$. 18 m. 
y 6. If a piece of land be 5 rods wide, how many 
rods in length will make an acre ? 

KuLE. — Divide 160 by the width, and the quotient 
will be the length required; thus, 
6)160 

Am, 32 rods in length, 
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NoTi. — When a board, or any other sarface is 
wider at one end than the other, but jet b of a 
tmo taper, jou may take the breadth in the middle, 
or add the widths of both ends together, and hahe 
the sum for the mean width ; then multiply the 
said mean breadth in either case by the length j 
the product is the answer or area sought 

7. How many square feet in a board, 10 feel 
long and 13 inches wide at one end, and 9 inchet 
wide at the other ? 13+9 

=11 in., mean width. 

2 ft. m. 

10X11 

=9Jfl., Am. 

12 

8. How many acres are in a lot of land which if 
40 rods long, and 30 rods wide at one end, and 20 
rods w?de at the other? 

30+20 

—=26 rods, mean width. 
2 Then, 25x40 

— =6i acres, An$. 
160 
d^ If a &rm lie 250 rods on the road, and at on« 
ind be 75 rods wide, and at the other 55 rods wide, 
kow many acres does it contain ? 

Am. 101 acres, 2 roods, 10 rods. 

M. B. — ^Always arrange your example as above, 
and eanoel the fiile^n common to both terms before 
BmitiplyiQg ^^ 
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Case 3. — To measure the surface of a triangle. 
Definition. — A triaugle is any three- cor* 

Dered figure which is bounded by three right 

lines.* 
Rule. — Multiply the hose of the given triangle into 

half its perpendicular hight, or half the Inise into the 

tohole perpendicular^ and the product wtU be tlie area. 

EXAMPLES. 

1. Required the area of a triangle whose base 
or longest side is 32 iuehes, and the perpendic- 
ular hight 14 inches. 

14-r-2==7=half the perpendicular. And 
32X7=224 sq. in., Ana. 

2. There is a triangular or three-cornered lot 
of land whose base or longest side is 51 i rods; 
the perpendicular, from the corner opposite to 
the base, measures 44 rods; how many acres 
does it contain? 

44-r 2=22=half the perpendicular. 
And 51.5X22 

• =7 acres, 13 rods. Ans. 

160 
Joists and planks are measured by thefoUomng 

Rule. — Find the area of one side of the jois" wr 
plank by one of the preceding rules ; then multiply it 
by the thidmess in inches^ and the last product will be 
the superficial content 

*A triangle may be either right-angled or oblique. 
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EXAMPLES. 

1. What is the area, or superficial coDteot, oi 
board measure, of a joist, 20 feet long, 4 luchei 
wide, and 3 iucLes thiok ? 20 X 4 

X3=20fl., An$ 

12 

2. If a plank be 32 feet long, 17 inches wide, 
and 3 inches thick, what is the board measure of 
it? iln«. 136 feet 

Note. — There are some numbers, the sum of 
whose squares makew a perfect square ; such are 3 
and 4, the sum of wh. >se squares is 25, the square 
root of which is 5 ; consequently, when one leg 
of a right-angled triangle is 3, and the other 4. 
the hypotenuse must be 5. And if 3, 4, and 5, be 
multiplied by any other numbers, each by the same, 
the products will be sides of true right-angled tri- 
angles. Multiplying them by 2, gives 6, 8, and 10, 
by 3, gives 9, 12, and 15 ; by 4, gives 12, 16, and 
20, etc.; all which are sides of right-angled tri- 
angles. Hence architects, in setting off the corners 
of buildings, commonly measure 6 feet on one side* 
and 8 feet on the other ; then, laying a lO-foo^ pole 
aeross from those two points, it makes the oornei 
a true right-angle. 

N. B. — The solutions of the foregoing problems 
are all very brief by caoceliDg. 
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7b find dm area of an^ triangle when the three nd^ 
only are given. 
Rule.— /Vom half the ium of the three $idet tub* 
tract each tide ieverallg; multiply the$e three re* 
mamden and the $atd half $um continually together ; 
then the $quare root of the laU product toiU be the 
area of the triangle. 

EXAMPLE. 
Suppose I have a triaogular fish -pond, whose 
three sides measure 400, 348, and 312jds; what 
quantity of ground does it cover ? 

Am, 10 acres, 3 roods, 8-f rods. 

Note. — If a stick of timber be hewn three 
square, and be equal from end to end, you find 
the area of the base, as in the last question, in 
inches; multiply that area by the whole length, 
and divide the product by 144, to obtain the bolid 
contents 

If a stick of timber be hewn three square, be 12 
feet long, and each side of the base 10 inches, the 
perpendieular of the base being 8f inches, what is 
(is solidity? Am. 3,6+feet. 

PROBLEM 1. 

Thu diameter given, to find the circumference. 

'RvhJL.^'As 7 are to 22, so is the given diameter 
to the circumference; or^ more exactly^ as 113 ait 
to 365, so is the diameter to the circumference^ etc 
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EXAMPLES. 

1. What is the ciroamferenoe of a wheel, whoai 
diameter is 4 feet ? 

As 7 : 22 : : 4 : 12,57+ft., the cir2um., Am. 

2. What is the eircomferenoe of a cirule, whoM 
liameter is 35 rods ? 

As 7 : 22 : : 35 : 110 rods, Am. 

Note. — To find the diameter when the eircum- 
ferenoe is given, reverse the foregoing rule, and say, 
as 22 are to 7, so is the given circumference to the 
required diameter; or, as 355 are to 113, so is the 
circumference to the diameter. 

3. What is the diameter of a circle, whose cir- 
cumference is 110 rods? 

As 22 : 7 : : 110 : 35 rods, the diam., Am. 

OiBB 5. — To find how many solid feet a round 

stick of timber, equally thick from end to end^ 

will om/am, when heum square. 

RxJUS.'^Mult^ly twice the square of its semi-dir 

mfneter, in inches, by the length in the feet; then divide 

the product by 144, and the quotient will be the on* 



N. B. — When multiplication and division are 
oomhined, always cancel like fsctor«. When the 
Bumhers are properly arranged, a few dips wiib 
the pencil, and, perhaps, a trifling multiplication 
will suffice. 
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^or the pracifciil cooTentenee of thoM who hav« oecamon to 
f»fer to meosuntion, we have arranged the followiog useful Able 
0/ mnltiplee. It covers the whole srouDd of )irac*tic«l geometrr, 
tod should l« studied carefully bv tboee who wish to be akiiied u 
Ihia beautiAil braoch of mathematica: 

TASLB or mvLnnjm. 

Pto nm e r of a eiiole X ^^^^^ — dreuinfereDo*. 

tadiua of a oirole X •.S8S186 — Circumfcrence. 

tquara of the nwllua of a eirole X 3.1416 — Area. 

Brioare of the diameter of a oirole X <>*7864 « Area. 

Bqoare of the eircumferenoe of a circle X 0.07868 — Area. 

Half the oireuinferenee of a circle X ^ I^df its diameter * Jam, 

OircomliBreMe of a cirele X 0.160166 — Badioa. 

Bqoare root of the area of a circle X 0.60419 — Badioa. 

Oreomfereooe of a circle X 0.aiS31 * Diameter. 

Bqoare root of the area of a circle X 112838 — Diameter. 

Diameter of a circle X 0.86 — Side of inscribed equilateral triaogtei 

Diameter of a circle X 0.7071 « Side of an inscribed sqoare. 

Ciroomlerenoe of a circle X 0.S86 •• S^de of an inscribed sqoare. 

Oroumlbrence of a circle X 0.S82 « Side of an equal square. 

Diameter of a circle X 0.8862 * Side of an equal square. 

Base of a triangle X l>7 H t^« eltitode — Area. 

MultiplTing both diameters and .7864 together -• Area of an elUpeOb 

BurCMse of a sphere X b j H of i^ diameter * Soliditj. 

Circumlerence of a sphere X ^J i^ diameter -■ Surlace. 

Square of the diameter of a sphere X S.1416 — Sor&ce. 

Bqoare of the circomfereoce of a sphere X 0.3183 * 8uriho«. 

Cube of the diameter of a sphere X 0.6236 — Solidity. 

Oobe of the radios of a sphere X 41M8 — Solidity. 

Cobe of the ciroomferenee of a sphere X 0.016887 » Soliditj. 

Square root of the surfiMse of a sphere X 0.66410 * Diameter. 

Bqoare root of the sorflkce of a sphere X 1*779464 -■ CircumfersncOk 

Cube root of the solidity of a sph* re X ^'^*^ — Diameter. 

Sube root of the aolidity of a sphere X 8.3978 — Circumference. 

Icadios of a aphere X 1-1M7 — Side of inscribed cube. 

•qoare root oiOiofihB sqoare of) the diameter of a aphace — 
Side of inscribed eabe. 

Area of its base X t»7 H of *to altitode * Solidity of a eeoe or pgrr* 
aarid, whether round, sqnaie. or triangolar. 

4vae 3f oee of its sides X 6 — Snrihce of a enbe. 

Allitade of :iepeioid X}ith% son U ita parallel iidoe -• Aiee. 
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AVOIRDUPOIS WEIGHT 
In the standard weight for 
weighing the greater por- 
tion of articles used in 
trade and commerce, such 
asgroceries^produce, iron, 
coal, hay, cotton, etc. 



TABLE. 




437^^ grains (^r).l ounce.... or. 

16 oz 1 pound 76. 

25 lb 1 quarter, .qr. 

4 qr 1 h'd.w'Lt.cwf. 

20cwt 1 tou T. 




EQUIVALENTS. 

T, cwl, qr. lb. oz. 

1 = 20 = 80 = 2000 = 32000 

1 = 4 = 100 = 1600 

1 == 25 = 400 

1 = 16 

1 


gr. 

= 14000000 
= 700000 
= 175000 
= 7000 
= 437i 



Scale of units :— 437i, 16, 25, 4, 20. 

The dram is now seldom used, except with silk manu- 
facturers. The ounce is divided into i and ^. 

The following denominations are also used* 

LONG OB IBON TON. 

28 lbs 1 quarter. 

4 qr., or 112 lbs 1 hundredweight. 

20 cwt.,or 2240 lbs 1 ton. 

This measurement is nearly obsolete. It is allowed at 
the Custom House in estimating duties, and in whole- 
sale transactions of iron and coal. 

Note. — The gmin avoinlupois, though never uncd. Is the same as th» 
grain in Troy weiglit. 7(KiO grains make tlie avuii-Uui>ois pound, and 
&76U grains the Troy pound. 

IKON, liEAD, Etc. 
14 lbs 1 stone. 

21 i stone 1 pig. 

8 pigs » 1 iother. 
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AVOIBDUPOIS -WEIGHT. 
Miscellaneous Table, 
14 poundu of Iron or Lead 1 stone. 



100 
100 
100 
100 
196 
200 
240 
280 



Grain or Flour 1 cental. 

" Raisins 1 cask. 

" Dry Fish 1 quintaL 

" Nails 1 keg. 

" Flour 1 barrel. 

" Pork, Beef, or Fish 1 barrel. 

" Lime 1 cask. 

" Salt 1 barrel of Salt at 

the N.Y. Salt Works. 

APOTHECARIES' 
WEIGHT 
Is used by Apothecaries 
and Physicians in dis- 
pensing medicines, not 
liquid. The grains men- 
tioned in the following 
table are Troy, 



TABLE. 

20 Grains (gr, xx.) 1 scrnple, 9 

3 8criiples(J) iij) 1 dram, 5 

8 Drams (3 viij) 1 oniice, 

12 Ounces (J xij) 1 pound, 

EQUIVALENTS. 

ft> S 3 9 fl"". 

1 = 12 = 96 = 288 = 57G0 

1 = 8 = 24 = 480 

1 = 3 = 60 

1 = 20 

ScALR OF Units :— 20, 3, 8, 12. 

The only ditference between Troy and Apothecarirf' 
weight is the division of the ounce. The pound, ounce, 
and grain are the same. Dru^s and medicines are bougnt 
and sold in quantities by Avoirdupois weight 
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APOTHECARIES' FI,UID MEASURE. 
Used iu mixing liquid medicines by measure. 

60 Minims (m) 1 fluid drachm, /.^J 

8 /,^ 1 fluid ounce, /J 

16 /J 1 pint, 0. ( Octavim.) 

8 1 gallon, ( Cong. Congias.) 

EQUIVALENTS. 

Cong, 0. fl fz m 

1 = 8 = 128 = 1024 = 61440 

1 == 16 = 128 = 7680 

1 = 8 = 480 

1 = 60 

Scale of Units:— 60, 8, 16, 8. 

Note.— One fluid ounco=455.6d44 Troy grains. 
The minim, ia a di'up uf pure water, and is equal to about ^^^ $t a 
grain Troy. 
An ordinary teacupful is about AJlxdd ounces. 
Common tablesjjoouful i & fluid ounce. 
Teaspoon contains about 45 drops. 

-WOOD MEASURE, 
For measuring wood, p 
rough stone, fences, etc. B 

leCu. Ft 1 cord ft. 

8 Cord Feet or 
128 ( u )ic Ft.l cord. 

243 Cubic Feet 1 j)erch 

of stone ofmasonry. 

A cord of wood is a 
pile 8 feet long, by 4 feet 
wide, and 4 feet high. 

4l cord foot is one foot 
of the running pile, or k 
of a cord. v^ 

A perch of stone or 
masonry is 16i feet long, U feet wide, and 1 foot high. 

Wood. Measuring wood in the load. If the rack is 
narrower at the bottom than at the top, the width of the 
load should be measured half-way from ba^se to top; this 
>riU give the average width. 
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DBY MEASUBE 

Is used in measuring arti- 
cles not fluid, such as 
grains, seeds, vegetables, 
fruit, salt, etc. 

TABLE. 
2 pinta(j>t,).l quart .... ^f. 

8 qt 1 peck. ....pit. 

4pk 1 bu8liel....&iA. 

36 bu lch*ldron,cA, 

BQUIVALKNTS. 

eA. bu, pk, qt, pt. 

1 = 36 = 144 = 1152 = 2304 

1 = 4 = 32 = 64 

1 = 8 = 16 

1 = 2 

Scale of units : — 2, 8, 4, 36. 

Norr.— ^ gnl. Wine Metsare contains 231 en. In^ 1 gnl. Ale or Beer 
Meanure (uenrly oUsolete), 282 cu. in., and 1 bu. SISO^*^'^ cu. in. 

The legal bushel of the United States is the old Win- 
chester measure, cylindrical in form, 18^ inches in diame- 
ter and 8 inches deep, containing 2150^*^*^ cubic inches. 
The Imperial bushel of England is 2218-^1^^^ cubic inches. 
32 English bushels equal 33 of the United SStates. 

Heaped Measure is the contents of bushel hea])ed in the 
oha))e of a cone. Corn in the ear, large fruits, vegetables, 
and bulky articles are sold by this measure. 

Stricke^i Measure is the bushel even full, having been 
stricken off by a rule or striker. Grain, seeds, etc-, are 
sold by this measure. It is customary to allow 5 stricken 
measures for 4 hea|)ed ones. It is usual to quote the price 
of grain, etc., by the bushel, but more frequently to deter- 
Qiine their value by weight. 
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CUBIC OB SOI«ID MEASURl!, 
Osed iti measuring i 
thing containing len 
breadth, depth, and th 
ness, such as timb 
wood, stone, boxes, t 
age capacity of ro< 
bins, cisterns, etc. 

EQUIVALENTS. 
CU./t, CU. ti 

1 = 1728 

BCALB OF UNITS :— 1, 

TABLE. 

1728 Cubic Inches {cu. in.) 1 cnbic foot, cti,ff. 

27 Cubic Feet 1 cubic yard, cu. yd, 

40 Cubic Feet 1 ton of ship cargo. 

60 Cu. Ft. of Square Timber..l ton. 
One cubic yard contains 46,656 cubic inches. 
A Registered ton, in computing the tonnage of ships 
and vessels, is 100 cubic feet of internal capacity. 

In measuring cargoes, a ton is 40 cubic feet in the United 
States, and 40 cubic feet in England. 

Light articles of freight are generally estimated by the 
space occupied, but heavy articles by weight. 



A CUBIC 
Pounds. 
Common soil weighs 124 
Strong " '^ 127 

Loose earth or sand'' 96 
Clay " 136 

Lead " 7081 

Brass " 634i 

Copper " 655 

Wrought iron " 4861 
Anthracite coal " 50-55 
Bituminous " " 45-55 
Charcoal (hard w'd)'* 18i 



i^h« 



FOOT OF 

Founds. 

Clay and stones weigh 160 

■ 15 

59 

125 

171 

165 

65 
42 
30 
IS 



Cork 
ThIIow 

Bricks •* 

Marble « 

Granite " 

Sea-water " 

Oak wood " 

Red pine " 

White pine " 
CharcU (pine wood) 
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MEASUREMENTS AND ESTIMATES. 

A cubic yard of earth is calletl ft lead. 
Bricks are of various dimensions. The average size is 
8 inches long, 4 inches wide, 2 inches thick. 27 bricks 
make a cubic foot, when laid dry. Laid in mortar k to 
|i^ is allowed for mortar. Baltimore and Milwaukee 
bricks are 8i X 4| X 21 inches. 

Brick' Work is generally estimated bv the 1000. When 
measure<I by square measure the work is understood to 
be 12 inches thick. 

Board and Lumber Mfasnre. All estimates aie made 
on one inch in thickness; for every k inch in thickness k 
price is addetl. 
Board fett are changed to cubic feet by dividi/ig by 12. 
Cubic feet to board, by multiplying by 12. 

Estimatiog >^ork by Artificers. 
In material only is allowance made for windows, doors 
and cornices. No allowance being made in estimarinjl; the 
work. The size of a cellar or wall is estimated by the 
measurement of the outsi<le. No allowance ior corners. 
Estimates, How Made. 
Bt/ the square foot^ as in glazing, stone-cutting, etc. 
By the tquare yard^ as in plastering, painting, etc. 
By the square (100 sq. ft.), as in Hooriug, rooting, slating, 
paving, etc. 

Painting of mouldings, cornices, et<:., the estimate is by 
measuring the entire surface. 

SIZE OP TSTAIhS, 

2-penny 1 inch 557 nails per pound. 

4-j»cnuy Ij inches 353 * * 

5-j»enny If " 232 " •* 

6-j»eHny 2 " 1()7 " " 

7-i)enny 2i " 141 " " 

8-|»enny 2J " 101 " " 

10-i)enny 2J " 68 ** •* 

12-|»enny 3 " 64 ** •* 

20-i»enny 3^ *' 34 " " 

Spikes 4 " 16 ** " 

Spikes. 4i « „.... 12 " •• 

fepikes.« 6 •* 10 «* •• 

From thia table an estimate oT qaaati^ and foitaUe siMS for any 
)ob of work can be made. 

252 
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LIQUID OB WINE MEASURE. 
Used in measuring 
liquids, such as liquors, 
vinegar, molasses, oils, 
etc., and estimating the 
capacity of vessels de- 
Bigned to contain them. 

TABLE. 

4 gills (gi.) 1 pint, pt 

2 pints I quart, 9^ 

4 quarts ....1 gallon, aaj, 

34 gallons...! barrel, obi. 

2 barrels...! hogs'd, hhd. 



EQUIVALENTS. 






hhd. bbl. gal, gt. 


pt 


gi. 


1 = 2 = 63 = 252 = 


504 


= 2016 


1 = 3U = 126 = 


252 


= 1008 


1 = 4 = 


8 


= 32 


1 = 


2 


=-- 8 




1 


= 4 


LE OF Units :--4, 2, 4, 3!i, 2. 







NoTV.— Tlie gallon mnst contain exactly 10 pounds avoirdupois, of 
jMire M-ater, at a t'^inperaturo of 62°, the barometer b^ing at 30 inched. 
It is the standard unit of measure of capacity fur liquids and dry gimds 
of every description, and is J larger than the old wine measure, Jj 
larger than the old dry measure, and ^ less than the old ale measure. 
The wine gallon must contain 231 cubic inches. 

Barrels used in commerce are made of various sizes, 
from 30 to 45, and even 56 gallons. There is no definite 
measure called a hogshead, they are usually ganged, and 
have their capacities in gallons marked on them. The 
Standard gallon, United States, contains 231 cubic inches. 
The Imperial gallon. Great Britain, 277.274 cubic inches, 
and is equal to } more than the United States' measure. 

In measuring cisterns, reservoirs, vats, etc., the barrel 
is estimated at 31^ gallons, and the hogshead 63 gallons. 

A gallon of water weighs nearly Sh pounds, avoirdupois. 

A pint is generally estimated as a p<)ttnd. 
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LIN2AB OB LONG MEASUBE, 
For measuring leogths, distances and dimjensionsof objectiL 

TABLE. 

12 inches 1 foot 

3 feet lyard, 

5i yards. 1 rod. 

16i leet 1 rod. 

320 rods Imile. 

NoTC— The Inch la divided 











EQUIVALENTS. 








mi. 


fur 




rd. 




yd. 




A 




in. 


I ■■ 


= 8 


= 


320 


= 


1760 


=r 


6280 


= 


63360 




1 


= 


40 


= 


220 


= 


660 


= 


7920 








1 


= 


5i 


= 


m 


= 


198 












1 


= 


3 

1 


= 


36 
12 



Scale of nnitM— 12, 3, 5i, 40, 8. 

Vfvn.— Cloth Meamrf. is practically ont of tise. In measuring goods 
■nlU by the yard, the yard is divid(>d into h"lv€»yffiurih*^ tightha^ and 
sirfetmfhx. At United States Custom Houses, in estimating duties, tk* 
yard is divided into tenths aud hundredths, 

FOR MEASUBIHO HEIGHTS AKD DISTAHGES. 

3 inches 1 palm. I 9 inches 1 span. 

4 " 1 hand. | Z^'o feet 1 pace. 

MABINEB'S MEASUBE. 
Table nsed by mariners in calculating distances ok 
^ater, and the s^ed uf vessels. 



9 in 1 s(>an. 

8 spans, or 6 ft....l fathom. 
120 fath 1 cable's length. 



71 cables 1 mile or knot 

61 ft. nearly....l " " " 
3 miles 1 league. 



NoTF,, — The niimberof knots of the log line run off In half a minute 
Indicates tlio number of knots of disuuice a vessel goes per hour. 
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SURVEYOR'S I«ONO MEASURE, 
For measuring boundaries of land, areas, railroads, canals, 

7tJ8 Inches 1 link. I 4 Rods 1 chain. 

25 Links >..... 1 rod. | 80 Chains.. I mile. 

EQUIVALENTS. 
mi, ch, rd, I. in, 

1 = 80 = 320 = 8000 — 63:m 
1 = 4 = 100 = 7»2 
1 = 26 = 198 

1 = 7.92 

Scale of Units :— 7.92, 25, 4, 80. 

10 chains long by 1 broad, or 10 square chains, 1 acre. 

GuNTER's Chain, which is the unit of measure used 
by surveyors, is 66 feet long, consisting of 100 links. 

Measurements are recorded in chains and hundredths. 
Latterly a steel measuring tape 100 feet long, with each 
foot divided into tenths, is used by engineers as a bub- 
stitute for the cumbersome chain. 

Not k. — By ficientiflc peraont and rev^nne offlcers, the inch is diridH 
into UtUhs, hundredth*^ etc. Atuonff mechanics, the inch U divnlel 
iiiru riihlhi. The divitdou of the iuch into 12 parti. calleJ lines, 14 
Mut now in u«e. 

A HtiUidHrd Knglisi) mile, which iu the tnenmire that we nse, it 5'2Hi) 
fret in Icntcth, 176U yardit, or 32(> mda. A 8trip, one rud wide and one 
mile long, IK t>\o acres. By this it it easy lo calvulate the qnHnUly 
of laud takeu up by ruada, aud also how much is wasted by feuws. 

TABLE 

For Geographical and Astronomical Calculations. 

1 Geographic mile 1.15 statute miles 

3 " " 1 league. 

60 " " or 69.16 statute miles.1 degree. 
360 Degrees Circumference of the earth. 

Note. — The earth's drcamference Is 24,865^^ miles, nearly. The 
nautical mile is 6076| feet, or 7&5| feet longer than the commou mile. 
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I 



8UBFACE OB 
SQUABS MEASUBB 

Used in ascertaining the 
extent of surfaces, such 
as land, boards, plaster- 
ing, paving, etc. 



TABLE. 

144 Square Inches ($q, tn.)...l square foot, €q. ft. 

9 Square Feet 1 square y&rd^M.i/d. 

301 Square Yanls I sq. rod or percn, »q. rd,; P, 

160 hrquare Rods 1 acre, A, 

640 Acres 1 square mile, aq, mi, 

iq.mi. A. 8q. rd. sq. yd. »q. ft. sq. in. 

1 = 640 = 102400 = 3097»J00 = 27878400 =4014489600 

l=z 160 =. 4840 = 43560 = 6272640 

1= 30i= 2721= 39204 

1 = 9 = 1296 

1 = 144 

Scale op Units:—! 44, 9, 30i, 40, 4. 640. 

Measure 209 feet on each bide, and you have a square 
acre withiu an inch. 

KoTR. — Tlie folloniiig gives the comparative sise, in square yardu, 
•r Hi-r«4 ill iiifforuiit countiies: 

Kii«liHh arro, 4840 wpiaie yardH; S<otch, 6150; Irish, 7840; Ilam- 
biirjjh, II.MA; AmHtei<laiu, 97J2; Dauuic, liti50; Fratice (heclun-), 
ll/JMl; PriMtia (luotm-u), 3053. 

This diflcreiict* »lioul«l bv bunie in niiud in reading of tlio pioducts 
p r acre iu ditluiout cuuntiius. Our laud mua«uie is tliat uf England. 

AktikicBRH estimate their work as follown: 

By the square /mtt ; as in glazing, ston«*-fUtting, etc. 

By the square yard, or by the square of 100 square feet; 
as ill plastering, tlooring, ro4»fing, paving, etc. 

One thousand hhingles, averaging 4 inches wide, and 
laid 5 iuches to the weather, are estimated to bw a squarr. 
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8X7BVSYORS' BQUARB MEASURE, 
tTsed for lueasuriiig the area or conteuU of fields, farms, 
atiJ goverumeut lands. 

TABLE. 

625 Sqtiaie Links {aq. I.) 1 pole, P, 

16 Poles M...1 square chain, «7. rA. 

10 Square Chains I acre. A, 

640 Acre? 1 square mile, iq, mi, 

36 Square Miles (6 miles sq.)....l township, Tp. 

EQUIVALENTS. 
Tp. $q, mi. A. sq. ch. P. «». f, 

1 = 36 = 23040 == 230400 = 3686400 = 2304000000 
1 = 640 = 6400 = 102400 = 64000000 
1 = 10 = 160 = 10000 

1 = 16 = lOiH) 

1 = 625 

Scale op Units :--625, 16, 10, 640, 36. 
The acre is the unit of land measure. 

GOVERNMENT I.AND MEASURE. 
A township — 36 sections, each a mile square. 
A section— 640 acres. 

A quarter section, half a mile square — 160 acres. 
An eighth section, half a mile long, north and south, 
and a quarter of a mile wide — 80 acres. 
A sixteenth section, a quarter of a mile square— 40 acres. 
The sections are all numbered 1 to 36, commencing at 
the northeast corner, thus : 

The sections are all dix 
yided into quarters, which 
are named by the cardinal 
points, as in section 1. Tlie 
quarters are divided in tlie 
same way. The descrip- 
tion of a fortv'-acre lot 
would read: The south 
half of the west half of the 
south-west (luarter of sec- 
tion 1 in township 24, north 
of range 7 west, or as the case might be ; and sometimes 
will fall short, and sometimes overrun the number of 
acres it is sup))Osed to contain. 
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3 


2 
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7 
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34 
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CONTENTS OF FIBIiBB AND IiOTS. 

For the convenlen<« of farraere and others who desire 

lay off small lots of land for sale, or to ascertain the 

amount of land in fields, the following table is prepared, 

aud will be found accurate : 

62i ft. square or 2722 J square ft. = J^^ of an acre. 

73! " " " 5445 " " = i " " " 

lOU " " " 1(>890 " " = i " " " 

12(n " " " 14520 ** " = i " " " 

"21780 " •" = i " " " 

* 43560 " " =: 1 " 



147^ 


u 


u 


(( 


208$ 








10 rods X 


16 r 


ods 


8 " 


X 


20 


** 


6 " 


X 


32 


« 


4 " 


X 


40 


<i 


5 yds. 


X 968 yds. 


10 '* 


X484 


** 


20 " 


X242 


u 


40 " 


X 121 


it 


80 " 


X 


60V 


ti 


•70 " 


X 


691 


it 


2.'0 feet X 198 


feet 


440 " 


X 


99 





= 1 A 

= 1 " 

= 1 " 

= 1 '* 

= 1 " 

= 1 " 

= 1 " 

= 1 " 

= 1 " 

= 1 " 

= 1 " 

= 1 " 



110 feet X 396 feet = 1 A 



60 " X 726 " = 1 

120 " X 363 " =1 " 

240 " X 18U " = 1 " 

200 " X 10aj»j" = i " 

100 " X 145 ,Y = i " 

100 " X 108 ^j" = i " 

25 ft. X 100 a = .0574 " 

25 " X 110 " = .0631 " 

25 " X 120 " = .06*<8 " 

25 " X 125 " = .0717 " 

25 " X 150 " =.109 " 



TABLE 
Showinj? the number of Rails, Stakes and Posts required 
for 10 rods of Post-and-Rail Fence. 



L/>ngth I liength 



ofniil. 

10 
12 
14 



ofpaoel. 
ft. 



8 

10 
12 



No. of 
panels. 



No. of 
posts. 



21 
17 
14 
12 



Number of rails. 



6 mils high. I 7 rails high. 



124 
99 
83 

68 



14.5 
116 
06 

79 



V(m.—ln arranirinii: the aliore table 12 Inrh*Mi lap hare been al- 
Unvflfl. Tb#» icreater the lap. the «tron|rer and more dnral»lfi the fencp. 
To ascertin th« numlier of rails, etc., for any drsired lenirth of fenc*, 
multiply the n«ini»ier'« given In th« aiiore table by the len>rth in f'^t, 
and puiut off one figure from the left, and you have the desiriMl rosulk. 
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TROT WEIGHT 
Is used for weighing gold, 
silver, platina, and pre- 
cious stones, except dia- 
monds ; also in philosoph- 
ical experiments. 

TABLE. 
24 grains (gr.) make 1 pen- 
nyweight, ptfft. 
20 pwt. make 1 ounce, oz, 
12 oz. ** 1 pound, lb. 

EQUIVALENTS. 

lb. oz, pwt. gr. 

1 == 12 = 240 = 5760 

1 = 20 = 480 

1 = 24 

Scale of units:— 24, 20, 12. 

NoTB— Troy W^-ight contain! 57«0 grainfl to the ponnd, ^r 1240 
grains lem tlmn the avoinlniiois pound. In mixing medicines, uut 
liquid, apothecaries use Truy grains. 

DIAMOND WEIGHT TABLE. 

16 parts 1 grain. 

4 er 1 carat. 

1 K 3i Troy grains, nearly 3i. 

The word carat is used to express the fineness of gold, 
and means ^ part. Pure gold is said to be 24 carats fine ; 
if there be 22 parts of pure gold and 2 parts of alloy, it is 
paid to be 22 carats fine. The standard of American coin 
is nine-tenths pure gold, and is worth $20.67. What is 
called the neto standard, used for watch cases, etc., is 18 
carats fine. The term carat is also applied to a weight of 3^ 
grains Trov, used in weighing diamonds ; it is divided into 
4 parts, called grainis; 4 grains Troy are thus equal to 5 
grains diamond weight. 
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PAPER AND BOOKS. 

I The following de- 
nominations of meas- 
ure are used by the 
paper manufacturer, 
t>ook and stationery 
trade. 

TABLE. 

24 Sheets 1 quire. 

20 Quires 1 ream. 

2 Reams 1 bundle. 

5 Bundles 1 bale. 

1 Bale contains 200 quires 

^ or 4800 sheets. 

SIZES OF PAPER. 

Paper manufactured to order can be made 
any desired size. The following are regular or 
trade sizes, and can generally be found in stock 
at any of the wholesale paper houses. 

WRITING PAPERS-FLAT CAP. 



Niun«. Size, In. 

Law Blank L3xl6 

Flat Cap 14X17 

Crown 15X19 

Demy 16X21 

Folio Post 17X22 

Check Folio 17X24 

Double Cap 17X28 

Ex. Size Folic... 19X23 



Name. Siae, la. 

Medium 18 X23 

Royal 19 X24 

Super Royal... 20 X28 

Imperial 22 X30 

Elephant 22iX27f 

Colmnbia 23 X33| 

Atlas 26 X33 

Doub. Elephant. 26 X40 
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WRITING PAPERS— FOLDED. 

Nnina. Siza, In. 

Billet Note 6 X 8 

Octavo Note 7 X 9 

(Joinraercial Note . H X 10 

Packet Note 9 Xll 

Bath Note 8^x14 



Name. Size, In. 

Letter 10 X16 

Corainerc'l Let .11 X 1 7 
Packet Post.... 11 J X 18 
Ex. Pack. Post. lUxlSi 
Foolscap 12^X16 



PRINTING PAPER. 

Used in PrijUing Newspapers and Books. 

Name. Size, In. i Name. Size, In. 

Medium -...19x24 | Double Medium. .24x38 

Royal 20 X 25 I Double Royal .... 26 x 40 

Super Royal 22 x 28 ! Doub. Sup. Royal . 28 x 42 



Imperial 22 X *^2 

Medium-and-half . . 24 x 30 
Bmall Doub. Med. 24x36 



29x43 
Broad Twelves. ..23x41 
Double Imperial. .'32x46 



COPYING. 

In the copying of papers, manuscripts, and 
documents for official record, clerks and copyists 
are usually paid by the folio. 

A folio varies in quantity in different States 
and sections of the world, but is generally esti- 
mated from 75 to 100 words. 

PRINTING— TYPE-SETTING. 
Printers generally charge for setting type, or 
the oompoeition of matter, as it is technically 
termed, by the number of ems it contains, rated 
by the 1000 ems; an em is the square of the 
body of the type. 
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262 ORTOX A Sadler's calculator. 

PRINTING— PRESS- WORK. 
Press-work is generally charged by the token 
of 250 impressions, or 125 sheets, printed on 
both sides. The value or cost of press-work 
depends upon the style, quantity, and quality ot 
ink used. 

MISCELLANEOUS TABLES. 

FOB COUNTING CEBTAIN ARTICLES. 

12 Units or pieces ,1 dozen. 

20 " ** 1 score. 

12 Dozen 1 gross. 

12 Gross 1 great-gross. 

BOOKS. 
Names and Sizes as cUissified hy Publishers. 
The number of folds and pages in a single 
sheet when manufactured. 

N«,M.ofbook. fir^iito^^ifv!:. <»°*^»- 

Folio 2 leaves. ... 4 pages. 

Quarto or 4to 4 " .... 8 ** 

OctavoorSvo 8 " ....16 " 

Duodecimo or 12 mo 12 " ....24 " 

16 mo 32 " ....64 " 

18 " ♦ 18 « ....36 " 

24 " 24 " ....48 " 

32 " 32 " ....64 " 

* NoTR. — This book is an ISmo., there being 36 pages 
to the sheet. The terms foliOf (puirto^ octavo^ etc., denote 
the number of leaves in which a sheet of paper is folded. 

The marks A, B, C; 1, 2, 3; lA, 2A; 1* 2», etc., oc- 
casionally found at the bottom of pages^ are what printers 
term signature marks, thus, 3*, being printed for the direc- 
tion of binders in folding the sheets. 
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PRINTERS AND STATIONERS. 263 

Printers and stationers generally procure their 
supplies of paper by the quantity, the cost per 
ream varying according to the quality and 
weight 

The table on page 264 will be found invaluable 
in making up their estimate for small job work, 
as it shows at a glance the cost per quire of paper 
purchased at 15 to 30 cents per pound, and 
weighing from 10 to 60 pounds to the ream. 

Example. — What does one quire of paper 
cost purchased at 23 cents per pound, and weigh- 
ing 40 pounds to the ream ? Ana. 46 cents. 

Explanation. — Refer to the weight column 
on the left and the purchasing price at the top, 
and you have the cost per quire shown in the 
purchasing column on the line with the weight 

BHOEMAEEB'S MEASUBB. 
3 Barleycorns or sizes 1 inch. 

Knmber one, children*8 meamre, is 4| Inches, and that 
every additional number calls for an Increase of i of an 
inch in length. Numbe/ one, adults' measurtf is 8^ 
inches long, with a gradual increase of | of an inch for 
additional numbers, so that, for example, number ten 
measures 11^ inches. This measure corresponds to the 
number of the last^ and not to the length of the 9<^, 
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TABLE 
To Ascertain the Cost of One Quire of Papen 



o 

CO 



c 



1 W 



S 



00 
04 



CD 
C4 



C4 



Si 



S2 

C4 



CQ 



o 
cq 
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'foqc^o ^, xcio ^9coi<o ^aqc«« '^aoc«a 



»q«-^^t- WOOWiCQOpi 



•* I- CO «c o e« ic 00 — ^ »• 



ci-^eoo C4^<oao M'^ccoo 
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MEASUREMENT OF TIME. 

«»■ u TBI uEAmnm of oveatiov 



We have in this engraying a representation of 
the magnificent transit instrument nsed in the 
Paris Observatory. It is made on the same model 
as the ee1ebrat3d one in the Obserratory at Green- 
irich. These, and the one at the National Obserra- 
torj at Washington, are the finest in the world 
The instrument is used for the purpose of determii^ 
ing the instant of time a heayenly body 

I a tnttch acrAss the meridian. 

2d 265 
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266 ORTON A badler's calculator. 
MEASUREMENT OF TIMR 

TABLE. 

60 Moonds 1 minnto. 

60 minntM 1 boor. 

24 bourt I day. 

7 dayi I week. 

28d«yi 1 lunar month. 

28, 2tt. 30. or 31 d^yt 1 cal . moutb . 

12 cal. m<iotlM 1 year. 

S^'tdayi* I com. year. 

3<i6dayf« 1 leap year.* 

36.M/^»layi t Julian year. 

36.''> d., 6 b., 4M IB., 49 ■. I aolar year. 

»e'> d., 6 b., 9 m., 12 i 1 liderial year. 

lUyeari I decade. 

10 decades, or 100 yaaM 1 oentmy. 

XCUIYALBNTS. 
fr, da. hr. min, ate, 

1 w M6^ — 6766 — 626960 — 31667600 
1 » ^ » 1440 » 86400 

I — 60 le SO^H) 

1 - 60 

Scale of units :-60, 60, 21, S6S^ 

• H ora.~Tbr eaoiiiioa jMr Uim oroktot* aTW days. Ono* U 4 yean, bowrer. 
«Be day U added co Frbruu^, aiaklDa SaCdaya; and Uxm, atiOh year avcraaaa 
MISH data. The loagtat yrar MaaU^d Blbaextilfl, or Leap year. Oaotariea Jlvid- 
Me bj 400, and oUer yeara dlvlitble by 4, are laap yaara. 

To busineeii tranaartiorw 30davt are oonaldered 1 month. The oItU 
dav b4>gina and enda at 12 o'clock, midnigat 

In dating e^entiL asthmomen calculate tho day aa begiiming anff 
ending at 12 o^clock, noon. 

OIBCULAB MEA8UB23, 
Or, DiYldona of the Circle, 
Vn^ in Aftmnomy, G*H^;rApbv, Navigation, and Surveying; also fat 
calculating the differencea of ame. 

TABLE. 

60eecondan 1 minute....' 

60' 1 degree ® 

300 Igign s, 

12 8., or 3600 1 circle. a* 

EQUIVALENTS. 
C. A o ' " 

1 » 12 — 860 — 21600 w» 1296000 
1 «• 30 a IbOO » luSmiO 
Is 60 a 8600 

1 — 60 

tScde Of unit! :-60, 60, 30, 1^ 



•A •eni-cireaflafbranoa UHtX % etrele, IMP 
A quMdfAUt •• H W* 



,4 JJ .. .. u 109 
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MEASUREMENT OF TIME. 267 

The greatest distance aoroas a circle is called its diameter. The dis- 
tance around it is called its drcumference. Any part of the circum- 
ference is called an arc, 

IiONQITUDS AND TIME. 

TABLE. 

For a difference of | There is a difference of 

1° in Long 4 m. in Time. 

1' " .4sec. " 

1" " T^isec. « 

1 hr. in Time 16° In Lonic. 

Im. *♦ W " 

Isec •* 16" 

Vcn.^Add diflrerenoe of time for plaoeit mm and Mbtnet U for plaoM WMt of aay 
given |>lMoe. 

HOW TO ASCTSBTAIN 

The Difference of Time between Cities. 

BASIS OF CALCULATION. 

9fl0 degrees » 1 rerolution of the euth, or 1 day. 
1440 minutes— 1 " **** »««i« 

1440 -}- 3(10 » 4 minutes, or 1 degree. 

Befer to your map and notice the difference in degrees of longitude 
between places. Multipiv the number of degrees by 4 ; the i^uduct 
will be the difference in time. 

Degrees of Longitude East, time increases. 
u a « ^est, " decreases. 

PROBLEM. 

"Vben it is 12 o*clock noon at Washington, what time is It at 
Boston! Ans., 12.24. 

Per map, difference in degrees, 6 east, which increase the time 
6 X 4 »> 24 differences in time, or 24 minutes past 12. 

PROBLEBt 

When it is 12 o'clock noon at Washington, what is the time in San 
Francisco, California? Ans., 8.68 a. m. 

Per map, difference 46^ degrees. West; 45)^ X ^ =" ^^ mln., or 
3h. 2m. less. Ans., 8 o clock, 68 min., a. m. 

A telegram sent firom Washington to San Francisco at 12 m. will ba 
received at 9 o'clock a. m. (i. e., three hourg htftrt U it Menl), calculuU 
ing San J*'raacitfOO time. 
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ORTON A SADLER 8 CALCULATOR. 



TABLE 

For ascertaining the number of days between two datet. 



Jan. 


r«b. 


Mar. 


Apl. 


M*y 


June 


July 


Aug. 


Sept 


Oct 


Nov. 


1>«C. 


1 


32 


60 


91 


121 


152 


182 


213 


244 


274 


305 


3:i5 


2 


33 


61 


92 


122 


163 


183 


214 


246 


275 


306 


36 


3 


34 


62 


93 


123 


IH 


184 


216 


246 


276 


307 


XVI 


4 


36 


63 


94 


124 


166 


136 


216 


247 


2n 


SOS 


338 


( 


36 


64 


96 


126 


156 


186 


217 


248 


278 


309 


339 


6 


37 


66 


96 


128 


167 


187 


218 


249 


279 


810 


340 


7 


38 


66 


97 


127 


168 


188 


219 


250 


•280 


311 


341 


8 


39 


67 


98 


128 


169 


189 


220 


251 


281 


312 


342 


9 


40 


68 


99 


129 


160 


190 


221 


252 


282 


813 


343 


10 


41 


69 


100 


130 


161 


191 


222 


263 


283 


314 


344 


11 


42 


70 


101 


131 


162 


192 


223 


254 


284 


315 


845 


12 


43 


71 


102 


132 


163 


193 


224 


266 


286 


316 


346 


18 


44 


72 


103 


133 


l»4 


194 


226 


256 


286 


317 


347 


14 


46 


73 


104 


184 


166 


196 


226 


257 


287 


318 


348 


16 


46 


74 


106 


186 


166 


196 


227 


268 


288 


319 


349 


16 


47 


76 


100 


136 


167 


197 


228 


269 


289 


320 


350 


17 


48 


76 


107 


137 


168 


198 


220 


260 


290 


321 


351 


18 


49 


77 


108 


138 


160 


199 


230 


261 


291 


322 


352 


19 


60 


78 


109 


139 


170 


200 


•231 


262 


292 


3-23 


353 


20 


61 


79 


110 


140 


171 


201 


232 


263 


293 


324 


364 


21 


62 


80 


111 


141 


172 


2l»2 


233 


264 


294 


325 


366 


22 


63 


81 


112 


142 


173 


203 


'234 


266 


296 


826 


356 


2a 


64 


82 


113 


143 


174 


204 


2:J6 


266 


296 


327 


357 


24 


66 


83 


114 


144 


176 


206 


236 


267 


297 


328 


36!i 


25 


66 


84 


116 


146 


176 


206 


•237 


•268 


298 


329 


359 


26 


67 


86 


116 


146 


177 


207 


238 


269 


299 


330 


360 


27 


68 


86 


117 


147 


178 


208 


239 


270 


300 


331 


361 


28 


69 


87 


11^ 


148 


179 


209 


240 


271 


301 


332 


362 


29 




88 


119 


149 


180 


210 


241 


272 


302 


333 


363 


80 




89 


120 


160 


181 


211 


242 


273 


803 


334 


364" 


81 




90 




161 




212 


243 




304 




365 



Note.— To find from the above table the number ot dayi between 
two dates, we give the fbllowiog — 

RuLR L — Whm the dates are in the name year^ subtract the numher 
of days of the earUn' date front t/ie number of days qf the later dai • ; 
the resuU urill be the number of days reqtUred. 

II. When the dates are in consecutive years^ subtract the number of 
days of the earlier daJti from 366, and odd to the remainder the numher 
ffdaysof the later date ; Ute result will be the number qf days required* 

Whm the year it a leap year, add one day to the resuU. 
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XEASUBEMENT OF TIME. 26!^ 



TABLE 

Showing the number of dajs from any day in one month 
to the same day in any other. 



NoTK. — Find in the left-band oolnmn the month from any day of 
which you wish to compute the number of days to the same day in 
any other moritli ; then follow the line along until under the desirei 
month, and you have the required number of days. 

Example.— How many days from March 15 to July 16 ? 

Ans., 122 days. 

In leap-year, when the month of February occurs in the 
ealculation, one day extra must be added. 

Example.— 1876. How many days from January 13 
to May 13 ? Ans., Per table, 120 ; one day added for leap- 
year = 121 days. 
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ASTRONOMICAL CALCULATIONS 



A teCmttfic method of tdUn^ immediately wkai da^ 
of the week any date tram»pired or will tratupire^ 
fnrni the commeneement of the Chrietian Era, jm 
the term of three tiumeand yean. 



MONTHLY TABLK. 



Tire ratio to add for each month will be found 
b the following table: 



Ratio of June is. 

Ratio of Septomber if 1 

Ratio of Deoomber it. 1 

Ratio of April it 2 

RaUo of Jul/ !• 2 

Ratio of January is ..8 



Ratio of October is .8 

Ratio of Ma/ is 4 

Ratio of August is 6 

Ratio of March is 6 

Ratio of February is 6 

Ratio of NoTomber is 6 



NoTB. — On Leap Year tho ratio of January is 2, and 
Uio ratio of February is 6. The ratio of tho otlior ton 
months do not change on Leap Years. 

CENTENNIAL TABLK. 

The ratio to add for each century will be found 
In the following table: 

Q 200, 900, 1800, 2200, 2600, 8000, ratio is. 

g! 800, 1000, ratio is. 6 

I 400, 1100, 1900, 2300, 2700, ratio is. 6 

^ 600 1200, 1600 2000, 2400, 2800, ratio is. 4 

? 600 1800, ratio is........ 8 

000^ 700, 1400, 1706, 2100, 2600, 2900, ratio is..........2 



lOO^ 800^ 1601^ 



ratio is.. 



.1 
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ASTRONOXtCAL OALCULATIONg. 271 

VoTiL-^The figure opposite each century !• \U rfttio; 
dius the ratio for 200, 900, etc., is 0. To find the r%U9 
»f any century, first find the century in the aboTO Xub\% 
then run the eye along the line until you arrlTS at tbt 
end; the small figure at the end is ita ratio. 

XETHO.n or OPERATION. 

RuLS.'l^ — To the given year add iU fourth part, 
rejecting the fractions ; to this sum add the day oj 
the month,; then add the ratio of the month and 
the ratio of the century » Divide this sum by 7; the 
Ttmainder is the day of the toeek, counting Sunday 
as the first, Monday as the second, Tuesday as the 
Atrd, Wednesday at the fourth, Thursday as ths 
fifth, Friday as the sixth, Saturday as the seventh; 
the remainder for Saturday will be or zero. 

Example 1. — Required the day of tlie week 
for the 4tli of July, 1810. 

To the giren year, which is 10 

Add its fourth part, rejecting fractions... 2 

Now add the day of the month, which is 4 

Now add the ratio of July, which is 2 

Now add the ratio of 1800, which is 

DiTiie the whole sum by 7. 7 | J8— 4 

2 
We haye 4 for a remainder, which signifies the 
ftmrth day of the week, or Wednesday. 

* When diriding the year by 4, Always leave off the conturiee. We 
divide by 4 to find the number of Leap Yean. 
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272 OBTON & 8ADL£B*8 CALCULATOR. 

Vara.— In iading ikt daj of the wetk for tho prottii 
•Mtiiry, BO ftUoniion nood b9 pUd u) Uio tfwUfmml rolii^ 
M U it 0. 

Example 2. — ^Required the day of the week 
for the 2d of June, 1805. 

To tho giTon year, whioh ii. - 6 

Add iU fourth psr^ rejocting flraotioni ..,^. 1 

Now add the day of the month, whioh it S 

Now add tho ratio of June, whioh it. 

PiTide the whole turn bj 7. 7 [^-4 

1 
We hare 1 for a remainder, which signifies the 
first day of the week, or Sunday. 

The Declaration of American Independence 
was signed July 4, 1776. Required the day of 
the week. 

To the giTon year, whioh to. 76 

Add its fourth part, rejeoting fraetioni 19 

Now add the day of the month, whioh it.. 4 

Now add the ratio of Julj, which it 2 

Now add the raUo of 1700, whioh it. 2 

DlTidt tho whole turn by 7. 7 | 1^-.^ 

14 

We have 5 for a remainder, which signifies (he 
fifth day of the week, or Thursday. 

The Pilgrim Fathers landed on Plymouth Rock 
t>oe 20, If 20. Required the day of the nm^h 
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ASTRONOMICAL CALCULATIONS. 273 

To th« fiTen jear, whieh is SO 

Add its fourth part, rejeotiug fractions m...... 6 

How add the daj of the month, whicb is. 90 

Now add the ratio of December, which is 1 

Mow add the ratio of 1600, which is. 4 

DiTide the whole sum bj 7. 7 |JM^-1 

7 

We have 1 for a remainder, whioli signifiee the 
Srsi day of the week, or Sunday. 

On what day will happen the 8th of January, 
1815? Am. Sunday. 

On what day will happen the 4th of May, 18107 

On what day will happen the 3d of December, 
1423? Am. Friday. 

On what day of the week were you born? 

The earth revolyes round the sun once in 365 
days, 5 hours, 48 minutes, 48 seconds ; this period 
2s, therefore, a Solar jeai. In order to keep pace 
with the solar year, in our reckoning, we make 
every fourth to contain 366 days, and call it Leap 
Year. Still greater accuracy requires, howevei, 
4hat the leap day be dispensed with three times 
m every 400 years. Hence, every year (except 
Ihe centennial years) that is divisible by 4 is a 
Leap Year^ and every centennial year that is 
divisible by 400 is also a Leap Year, The next 
fenteno'al yeai that will be a Leap Year it 200Qt 
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274 ORToy & Sadler's calculator. 

MONEY OP THE UNITED STATES 

Is the measure of value 
of all kinds, such as 
property, merchandise, 
services, etc. It is the 
medium of exchange in 
business. 

Coin or Specib is 
metal stamped and au- 
thorized by government 
to be used as money. 

Paper Money con- 
sists of notes issued by 
the United States Treas- 
ury and banks, and used 
as money. United States 
money is the legal currency of the United States. 

U. 8. MOKE7. 

10 mills (if.) 1 cent.....*...c«. or 0. 

10^ 1 dime 

10 dimes 1 dollar 2).or$. 

10 dollars I eagle E, 

MOTK.— The mm li not coined. 
The Coin of the United States consists of gold, silver, 
nickel and bronze, and as fixed by the " New Coinage Act" 
of 1873 is as follows : 

Gold. The double-eagle, eagle, half-eagle, quarter- 
eagle, three-dollar, and one-dollar pieces. 

Silver. The TVad^-dollar, half-dollar, quarter-dollar, 
the twenty-cent, and the ten-cent pieces. 
Nickel. The five-cent and three-cent pieces. 
Bronze. The one-cent piece. 

NOTK.— The term shilling it frequently used in the United States in 
stating the price of articles, and it indicates old divisions or equivalents 
of parts of the dollar. Its value VHries in different Sfc-tes as follows: 
In the Now England States, and in Indiana, Illinois, MiMsouri, Miwis- 
sippi, Texas, Virginia, Kentucky, and Tennessee, Is =16% cts., and «l. 
s6e. ; in New York, Ohio, Michigan, and North Caiolina, Is =ViycXt. 
and $1. =88.; in PennsylTania, New Jemey, Delaware, and Maryland, 
ls.=13i^ cts.^ and f . =7^. ; in Georgia and South Carolina, ls.= 
21 if cts., and $1 . =4^. These rates are liable to variations by custom ; 
as, in Illinois, the shilling is rated frequently at 12^. 

Canada Money consists, like United States money, of 
dollars and cents. The Canada coins are twenty-cent* 
ten-cent, five-cent, silver; and one-cent, bronze. 
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MONEY OP FRANCE. 275 

MONEY OF FRANCE. 

Tho money of account of France is the Franc 
of 100 Centimes or 1000 Sous, and is arranged 
on the decimal system. 

The principal gold coins in circulation are as 
follows: Louis d'or, Forty Franc piece, Twenty 
Franc piece, and Six Franc piece. 

The principal silver coins are, the Crown, i 
Crown, J Crown, Five Franc piece. Two Franc 
piece, Franc, } Franc of 60 Centimes, t Franc 
of 25 Centimes. 

The par value of the Franc is 19 cents and 3 
mills, but its commercial value varies according 
to the fluctuations of the money market. When 
exchange is quoted at say 5.17 i, it is understoo<l 
to mean that 5 Francs and 17 i Centimes are 
equal to the gold dollar. The gold cost of any 
given number of francs is, therefore, ascertained 
by dividing that number by the quotaiion or 
rate of exchange. For exam pie, the cost of 9463 
Francs at 5.21i«9463 fr.-5-5.215 fr.«$1814.57. 
The premium on gold b then added to find th« 
cost in currency. 
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MONEY OP THE GERMAN EMPIRR 

The German Empire has, within the past fe^ 
years, issued a new coin called the Mark, which 
is now adopted as the money of account of that 
nation. 

The gold and silver coins are quite numerous, 
embracing, as they do, those in use in about 
twenty-two States, and are as follows : 

Gold, — Ducat, Quintuple Ducat, Five Thaler 
piece. Ten Thaler piece. Double d'or, i Caroline, 
} Caroline, Caroline, Five Gilder piece, Twenty 
Mark piece, Ten Mark piece, and Twelve Mark 
piece. 

Silver, — ^Mark, Thaler, Double Thaler, Crown 
Thaler, J Thaler, Double Gilder, Florin, i 
Florin, Twelve Grote piece, Grote, Rix Dollar, 
Crown, Kreutzer Groschen, 6 Pfen, 1 Schilling, 
48 Schilling piece, 30 Kreutzer piece, 8 Schilling 
piece. 

In commercial transactions the Mark is not 
generally reckoned at its par value, but is gov- 
erned by the quotations which range at present 
between 91 cents and $1.00 for 4 Marks. The 
market value of the Mark, in gold, is found by 
dividing the quotation by 4. For example, 400 
Marks at $.95i = $.955 -r- 4 m. ,X400 = $95.50. 
The premium on gold is then added to find the 
cost in currency. 
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ARBITRATION OF EXCHANGE. 

The method of finding the value, in gold and currency, 
of the moneys of the principal nations has already been 
briefly explained ; but the fluctuations of foreign exchange 
sometimes render it to the advantage of the merchant to 
remit indirfctly. For example, suppose it is required to 
)>dy a debt due in France, and that the balance of trade 
between Great Britain and the United States is in favor of 
the latter nation. This, of course, would cause a decline 
in the value of the £ sterling in United States money. 
Now, if there is no corresponding diflerence in value bic- 
tween the moneys of Great Britain and France, it would 
be cheaper first to purchase sterling and then remit through 
London. Such exchanges are termed direct and indirect^ 
as the case will indicate, and are treated under the rule of 

ARBITRATION OF EXCHANGE. 

The limits of a work of this kind prevent an extended 
elucidation of this subject, and it is not thought best to pre< 
sent any set rules for memorizing. 

in the following examples, with solutions, indirect ex- 
change will be found much simplified. Indeed, when 
taken in the order of the dififerent nations involved, there 
will appear but little distinction from the method of work- 
ing orclinary exchange. 

ExAMPLV 1.— When sterling is qnoted at ^.83^ U. S. money, and 
25.73 fr., French, how many fmncs are equal to the gold duUar by in- 

!Solution.—\t £1 => S4.83l^, and also 25.73 fr., S4.83U must equal 
25.73 fr. Therefore 25.73 fr. -{- S4.835 >» 6.32 fr., aus. 

Example 2.— When French exchange is quoted 5.16U fr , and ster- 
ling 25.73 fr., what is the value in gold of the £ sterling by iudirect 
excUange ? 

.St>^Mrton.— Since tl-S.iel^fr., and £1=25.73 ft-., therefore 25.73 ft-.+ 
5.1«5»$4.98. 

EXAMP1.B 3.--What wonld be the gain in sterling on fCOOO by re- 
mitting through France, Germany, and Netherlands, with the follow- 
ing quotations: $1= 5.18 fy. ; 1.22 fV. = 1 mark J 1.71 marks » I Kuil. ; 
lib guil.»£l, when the £ sterling by direct exchange is quoted #4.85? 

Solution.— k% France id the fiwt country, $6000 X 5.18 fr. = :iH'80 ft". 
•4-1.22ft-.» 24575.475m. 4- 1.71 m. «- 14847.94 gull. + II.8 gull.=- 
£1262.537»£l2ti2 7s. A%-\^., Indirect exchange. |(>0(»0-i-»4.85=£12.U 
1134 - £1287 2s. 3K-N. direct exchange. £12(>2 7s» 4^d. less £1237 
aa. 3i^d. » £25 6« 1>^. gaiiK 
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GOLD AND CURRENCY. 



Gold is usnally represented as rising and falling, but- 
bein^ the standard of value, it does not vary. • The varia- 
tion IS in the currency substituted for ^old or specie ; hence, 
when gold is said to be at a premium, the currency or 
circulating medium is made the standard, while it is iu 
fact below par. 

TABLE 

Showing the Comparative Valve of Gold and Currency. 

















The Amount in 


When f1 in Gold is sold for 


The Disconnt on 


Gold which chii be 




Currency lU 




Currency is 


bought for 81C0 
















ill Currency. 


1.01 


or 


1 per cent Prem. 
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$09.99 or 
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1 



TO ASCERTAIN HOW MUCH GOLD 

Cnn be Bought for a Staied Amount of Currency, 

Rule. — Add two ciphers to the amotint of currency (in 
dollars), and divide by 100, increased by the premium rate on 
jfold; the quotient will be the gold sum, 
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HOW TO TRANSACT 

BUSINESS WITH BANKS. 



BANK ACCOTTNTS. 

HINTS TO MANY AND PRACTICAL ADVICE TO 

THOUSANDS. 

It is the belief of many observant philosophic persons 
who are well on their way through life, that if people 
generally knew more they wonld behave better, though* 
few, if any of them, believe that knowledge and morality 
are synonymous terms. Acting on this conviction, the 
following ''Hints to those who keep Bank Accounts" 
have been suggested by a gentleman well qualified by 
general intelligence and long practical experience to ail- 
vise the young and untaught of the several matters. 

HINTS TO THOSE WHO KEEP BANK ACCOUNTS. 

1. If you wish to open an account with a bank, pix^ 
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282 osTON & Sadler's calculator. 

▼ide yourself with a proper introduction. Well-managed 
banks do not open accounts with strangers. 

2. Do not draw a check unless you have the money in 
bank or in your possession to deposit. Don't test the 
courage or generosity of your bank by presenting, or al- 
lowing to be presented, your check for a larger sum than 
your balance. 

3. Do not draw a check and send it to a person out of 
the city, expecting to make it good before it can possibly 
get back. Sometimes telegraphic advice is asked about 
such checks. 

4. Do not exchange checks with anybody. This is soon 
discovered by your bank ; it does your friend no good 
and discredits you. 

5. Do not give your check to a friend with the condi- 
tion that he is not to use it until a certain time. He is 
snre to betray you, for obvious reasons. Do not take an 
out-of-town check from a neighbor, pass it through your 
bank without charge, and give him your check for it. 
You are sure to get caught. 

6. Do not give your check to a stranger. This is an 
open door for fraud, and if your bank loses through you, 
it will not feel kindly to you. 

, 7. When you send your checks out of the city to pay 
bills, write the name and residence of your pnyee, thus: 
Pav to Jno. Smith & Co., of Boston, This will put your 
bank on its guard, if presented at the counter. 

8. Don't commit the folly of supposing that, because 
you trust the bank with your money, the bank ought to 
trust yon by paying your overdrafts. 

9' Don't suppose you can behave badly in one bank 
and stand well with the othen. You forget there is a 

Clasring HoUMii 
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BANK ACCOUNTS. 283 

10. Don't qnarrel with your bank. If you are not 
treated well, go somewhere else, but don't go and leave 
your discount line unprotected. Don't think it unreason- 
Hbie if your bank declines to discount an accommodation 
Mote. Have a clear definition of an accommodation note 
— in the meaning of a bank, it is a note for which no 

• value has passed from the endorser to the drawer. 

11. if you want an accommodation note discounted, 
tell your bank frankly that it is not, in their definition, a 
business note. If you take a note from a debtor with an 
agreement, verbal or written, that it is to be renewed in 
whole or in part, and if you get that note discounted, and 
then ask to have a new one discounted to take up the old 
one, tell your bank all about it 

12. Don't commit the folly of saying that you will 
guarantee the payment of a note which you have already 
endoned, 

13. Give your bank credit for being intelligent gener- 
ally and understanding its own business particularly. 
It i» much better informed, probably, than you suppose. 

14. Don't try to convince your bank that the paper or 
security which has already been declined is better than 
the bank supposes. This is opiy chaff. 

15. Don't quarrel with a teller because he does not pay 
you in money exactly as you wish. As a rule, he does 
the best he can. 

16. In all your intercoarae with bank officers, treat 
them with the same courtesy and candor that you would 
txpect and desire if the situations were reversed. 

17. Don't send ignorant and stupid messengers to bank 
to transact your business. 
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INTEREST-COMMERCIAL RULE. 

Commercial Year. — Calculations based on 360 
days to the year, or 30 days to the month. 

SIX PER CENT. 

Rule. — Multiply the given number of dollars by 
the number of days of interest required; divide the 
product by 6, and point off three figures from the 
right. 

Note — If cents appear in the principal, it will be 
necessary to point off five figures. 

The result is if^ more than the true interest based 
on the calculation of 365 days per annum. 

To ascertain the true amount, it will only be neces- 
sary to deduct ^ from the result obtained. 

Example. — What is the interest on $1000 for 
219 days? 

Process.^ 1000 X 219 = 219000 
219000 -f. 6 = 36500 

Point off three figures from the right, gives 
936.50 interest 

To ascertain the true interest (365 days), subtract 
V,. thus; 36.50-4-73 = 50. $36.50 — 50 = $36. 

Having ascertained the interest at 6 per cent., 
that for 7, 8, and 9 per cent is readily found, by 
adding to it |, }, ^, etc., etc. 

To find the interest at any per cent., divide the 
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INTEREST— COMMERCIAL RULE. 285 

uterest procured at 6 per cent, by 6, and multiply 
t/ie amount by the required rate. 

VALUABLB INTEREST RULES. 
B<uU CommercifU Tear of 360 datft, or 30 day* per month. 

4 per cent. — Multiply the principal by the required 
number of days, divide by 9, and point ofif. 

5 per cent. — Multiply by the number of days, and 
divide by 72. 

6 per cent. — Multiply by the number of days, 
divide by 6, and point off three figures from the right. 

8 per cent. — Multiply by the number of days, and 
divide by 45. 

9 per cent. — Multiply by the number of days, divide 
by 4, and point off three figures from the right. 

10 per cent. — Multiply by the number of days, am? 
divide by 36. 

12 per cent. — Multiply by the number of days, divide 
\Y 3, and point off three figures from the right. 

15 per cen^.-^ Multiply by the number of days, and 
divide by 24. 

18 per ccn^.— Multiply by the number of days, 
divide by 2, and point off three figures from the right. 

20 per cen/. — Multiply by the number of days, and 
divide by Id. ♦ 

fid^The ^terest in each case will be in dollars 
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Rate, 10 per cent, per annum of 360 days. 
These Tables are arranged with a view to supply a 
want long existing among the great majority of bu»,i. 
ness men and accountants, and are specially designed 
to supersede the numerous high-priced Interest 
Tables now before the public. 

CALCULATIONS. 

The basis is at the decimal rate of 10 per cent, per 
annum on the commercial year of 360 days, and the 

TIME 

for which our calculations of interest are made is 
from 1 to 30 days, and from 1 to 12 months, on 
amounts ranging from $10 to $10,000, thereby meet* 
ing the wants of the capitalist as well as those of th9 
more moderate tradesman. 

THE OALCULATIONS 

are of the most minute accuracy, being carried out in 
each instance to the fraction of one tenth of one mill; 
286 
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fience, in summing up the amount of interest, it will 
always be necessary to point ofS four figures from the 
left. 

When amounts from $1 to $10 appear in the 
principal, the interest is obtained by taking the sum 
in the interest column opposite the required amounts 
from $10 to $90, and point ofif five figures from the 
left. 

CENTS IN THE PRINCIPAL. 

When there are cents in the principal in excess 
of 50, add $1.00, if less, reject Ihem ; in the calcula* 
tion of interest this is in accordance with usual cus- 
tom. It is also customary when the fraction of 
interest is 5 mills, or in excess, to add one cent ; when 
less, drop it. 

TO ASCERTAIN INTEREST 

on the basts of 365 days per annum. 
Subtract yf^ from the results obtained by the calcu- 
lations on the basis of 360 days per annum, which is 
equivalent to a reduction of 1^ cents for every dollar 
of interest. 

TO ASCERTAIN INTEREST 

€U any rate other than 10 per cent. 
Multiply the amount of interest obtained from the 
Tables by the required rate, and point off five figures 
from the left. 

INSTRUCTION. 

It will only be necessary to trace the work of the 
following examples to enable any one to become e^ 
pert in the 



Digitized by 



Google 



288 ORTON A Sadler's calculator. 

USB OF THE TABMS8. 

M calcutating interest, refer to the Table containing 
at its head the number of days or months for which 
interest is required, and opposite Ihe principal in the 
column of dollars will be found the interest in dollars, 
cents, mills and tenths of mills. 

Example I. — Ascertain the interest on $3970 



for 28 days at 10 per cent. 
See Table, page 204. 



Dollar Colnmn. 


Interest 


$3000 
600 


$23.3333 

3.8889 


70 


.5444 


$3570 


$27.7666 


Interest at 10 per cent, 28 da^ 


To find the Interest on above amount at 6 per 


cent: 




Interest at 10 per cent, 


$27.7666 


Multiply by required rate, 


6 percent. 



$16.65996 

Point off five figures from the left and you will 
have the interest at 6 per cent., $16.66. 

OR, thus: 
By removing the decimal point one place to the left 
we have the interest at 1 per cent. ; hence, by simply 
multiply ing by the required rate, the product will b« 
the desired interest. 
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ExampU II, — Ascertain the interest on $2007 
for 7 months, 17 days, at 10 per cent. 
See Tablet page 206, 7 months. 

Dollar Golnmn. Intoreni 

$2000 $116.6667 

7 ($70,— $40833) .4083 

See Table, page 202, 17 days. 

Dollar Oolimm. 

$2000 ' 9.4444 

7 ($70.— .3306) .0330 

$2007 $126.5524 

Intereit 7 HMHitbs, 17 dayi, 10 per cenl 

To find the interest on above amounf at 7 per 

cent: 

Interest at 10 per cent., $126.5524 
Multiply by required rate, 1 per cent 

$88.58668 

Point off five figures from the left, and we have 
the interest at 7 per cent., $88.59. 
25 



Digitized by 



Google 



s ^ 



§ 



1 



OQ 

o i« 

I 



5 r:5fl38 



g:r?;:5« 



8^»8e^ 






1 

Oft 


8iS83 


88888 88888 


8888 


88S8S 


.1000 
.07 60 
.06 00 
.02 60 


1 

00 


a8ssj? 


^§?85^ 


sssas 




8KSSS 


§8.S.3. 


1 


pial 




8S;=feS3 




t- «c "« — g 




1 


£?SBS 




8?3&8?? 


&8??5 


_SS5fe8^ 


ts8IS& 


1 


?S=?I13 


5255S 


8=835 


?sss 


?r?2??35 


SJ:?2S 




i^SsS 




^5;^q 


^.RS:'^? 


s.s.^5 


1 


2822SB 
= 8SE:8 


ssasss 


82?5BS 




85S5S 




1 

#9 


??8!o??8 


essBS 


S5S8- 


S?g5?3 


g»5§?§!: 


??15?BS 


a^i- » ic •o 


5iiS^ 


S?S.^?5. 


^SJS.S. 


S.8.S.S.5 


^^^? 



S85J_S 



gassS 



p:*J$s:? 



83:gSg 






I 



g8S$l5_ 

t:S?J358 






8S5tB?_ 

Ki 2' * * '^ 






IS 



SS: 



|§§ <ess8s ssss 



290 



Digitized by 



Google 



I 



I 



4 





1 


S3553 


SSS;=S 


85SS5S 


nts:^^ 


8:?SS5« 






225sa 




l3i^S«SB5^ 


?^.s5s^Si 




1 


ssssss 


SS??SS 


8:;:3lsS 


SSSS5 


g^SSc^ 


;:SS?5 




S3?S38. 

Tit-Meg's 


Mt^ 


J5S823. 


s^-i^ 


^.^^^^ 


RnS8 


1 


1 

S 


gssss 


8S88S 


88888 


8888 


88888 


88S8 


lllii 


8.8^88. 


ssiia 


8SS^ 


^A^^^ 


^:?^.s. 


^ 

^ 


1 

ft 


ssssss 


:rgis5;3 


8SSS2 


g&:s:g 


Sff8l2S 


St::f?2 






asi^a 


55^^- 


5;^J?^q 


iS^qS. 




1 

s 


58S;::& 


s^sss 


8SSI5S1 


P55S5 


8?=:&3 


S?5?^ 


1 






S«-5ia 


ggS5. 


5.l?55^Sl 


-«.§.? 




1 


I5SS?58 


S?B8?lfe 


2Vi^sn 


58l?& 


g??J:8S 








urn 


m%^ 




^^§1^^ 




1 


SS = S8 


5«&?2S 


S=l!83 


s&ss 


8;=^??? 


gJrSS 


1 






issis 


S2-^ 


^R^§l^ 


nnS? 




A 


;:8S?25 


S5?3?3S 


SSSSisS 


5S?g5=: 


SS§S&8 


:$:!£»£ 


4 
a 




iips 


^i^sS 


s!"^ 


^^^^^ 


?2.S.8. 


1 


1 

a 


S85f?S 


SI385S? 


S&SSts 


S38&S3 


8&S8S5 


nsisu 


l^'s'sis' 


iliii 


IBaiS 


g?8S| 


^A^^^, 


•scgg 




1 

7i 


lisz^n 


sassss 


8388R 


SS&SS 


%^nnn 


asrg 






ipsi 


SSSHS 


§5(5.? 


ti^^^A 


jjgg^ 




i 


pli 


^^ 


n^iiii 


SSSS2 


SSSS 



291 



Digitized by 



Google 



i 

8 



ns^tas easfeg 8S8SS ns'^n sssss ns^n 












g|^^ ^^^^^ R^.^.S. 



S8:yS3 ga&ag 8:?88g asaS 8^ 



3^;:g 












l^.s.s ^^^^% ^^^^ 



i 



8 



g8?33:fe Saagg 883S8 ;:;!ggg 8gl4!Sg ;S!SSg 






8SI98S 



dOiH .... 



Eh 






88888 8S8S8 88888 8888 88888 8gSg 



88888 
g58S:$ 



8888^ 






Sf.^g ^AW^M Si^nR 






:gs:tg 8g8lga 864a 8g8!?:^ glo^ta 



^8i::3S? 



:S89S) scssjs 



^S.^.S. J?!^?5.8 ^5.S^ 



^8gns agSSS^ 88a&a g884 88SSg gS8S3S 



m 



I 



^ 












g|§8. ^:?ss5i55 ^^2.^ 



I 



S8?SS8 a58g?S 8a58gg 58g?S 8g?S8gg S8g?fe 



S8SSS8 






8R88S; 



SSSI^S %,^^^,t{ S.^J3S 



I 

8 



I 



88;:^8 3!S6g8 8::;Sia^ 85g8 gngas 8; =gSg 
S&.8SS§} 



ac;?sr:§ ga^ss sssi? ^^^s^?? ^ss.8 



;:8gg5 S^aaa 88gl58 ttan::: gggSoS :?§?§ 






8SSg^** 









I 



UStBViB ^nS^n 8S??8& gSSS 863g8£: 885 8 
^8$?^ gs;^8§^ ^.88^S 8gS2| ^$.^^§^ S|^;:8 

g25'5^ aajss** «^^«»< •*'^'^* 




SSESS 3SS^< 



Digitized by 



Google 



s 

I 

IS 



% 






I 



y 



S8g?&S g58g?S Sgg.Sga I588S 8g3Sgg3 5glgS 



8 SS£8^S 

|i§ii siiss 



82$$S 



S8SI8 8^S8.§| 



SSiSS 



14 



885^ 8 Sg?85S? 
88SSS8 SSS88^ 



8&J8& 
gS282' 



88S8 8SgS8S 885g5 
S§S8S 3S8Ss; 8^^S 



a s 



88888 8.8888 88888 8888 88888 8888 



88888 88888 



88888 



?88S 28S 



888? 



f 



•I 



S8SS8 ^S886 SgSSSa 58lg5 8g?&8g? 58!?^ 



S8fS88 S;8888 



8I|S83 









885188 5885^ 85886 88feS? 8^885 8858 



88S88 S8888 



^8S|8S 



S$888 8S8SS 8888 






88888 88888 88888 8888 88888 8888 



88888 88888 



8888? 8??? S8S.?§J ?!2?gi 



SS^S^ 






58858 85885 88588 5885 88588 588S 



S?8S^ 88888 



8888§i 8888 ?8.:S88. 8.?S|S 



w 



88588 58858 85885 8858 85885 8858 



l:^8ss ;;^^^'<' 



?8S8S 8S8S^ i?82|?:S 



^ — >^ ^ T 



mil 5111 8Sg8S 
293 



Digitized by 



Google 



294 ORTOM A 8ADLEB*8 CALCULATOB. 



Orton ft Sadler's Interest Tables. 
Rate 10 per cent., 360 days per annum. 



DdlB. 



9 Dontlii) 
270daTt. 



f750.0> Oi 
e75.<iO 00 

aoo.<)o:o>> 

6i6.00!«i0 
4dO.O0|UO 

376.no'oo 

3II0.<N>4K) 
226.00W 
16<».00 00 
76X)0 00 

67^00 

eo.Oiiou 

62J50'00 
46.00100 
87.60U0 

aOOGOO 
22.50 <I0 
ld.n<.00 
7.50 00 

676 00 
e.OMOO 
6.25' 00 
4.50 00 
8.75 00 



8.00 
2."26 

1.50 



.76 00 



lOmonthi, 

or 
SOOdftji. 



75».00 
006.66 
58^.3.3 
600.UU 

416.66 
333.83 
230.00 
166 66 
83.33 

75.00 
66 66 

6000 
41.66 

83.83 

25.«0 
16.66 
8.33 

7.50 
6. 6 
6.8:) 



600 00 
4.16167 



8.33 
2.60 
1.66 



11 months, 

or 
330 days. 



8.*16 66i67 
825(I0MK) 
733.33 3:{ 
641.66167 
650.00 00 

458A3 33 
866.66 67 
275.00 00 



18:133 
01.66 

82.60 
73.33 
64.16 
66.00 
45.83 

86.66 
27.50 
18.33 
9.16 

8.2.'i 
7.'l3 
6.41 
6.60 

4.68 



z.^6 m 
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1.H3 3:3 
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12iiMmiht, 
layi. 



f oo<».oo 

900.00 
800.00 
700.00 
600 00 

600.00 
400 UO 
SOO.tD 
200 Oi> 
100.00 

90.00 
80 00 
iO.0i» 
60.00 
^.Ou 

40.00 
800(> 
20.W 
10.tO 

9/0 
8.00 
7.00 
6.00 
6.00 

4.00 
8.00 
2.00 
1.00 



Ddlii 
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COMPOUND INTEREST TABLE, 

Shoioing the amount of $1.00 at Comjtound Interest, from 1 to 
20 jftara, ICate 5 to lU per cent. 



Tear$, 


5 PKa Cent. 


6 PerCe-vt. 


7 Psa Cent. 


10 PERCr.NT. 


1 


1.050000 


1.060000 


1.070000 


1.1000(10 


2 


1.102500 


1.123600 


1.144900 


1.210000 


3 


1.157(>25 


1.191016 


1 225043 


1.331000 


4 


1.215506 


1.262477 


1.310796 


1.464100 


5 


1.276282 


1.338226 


1.402552 


1.610510 


6 


1.340096 


1.418510 


1.500730 


1.77lr.6l 


7 


1.407100 


1.503o30 


1.605781 


1.948717 


8 


1.477455 


1.503848 


1.718186 


2.143.589 


9 


1.551328 


1.GH0479 


1.838459 


2.357948 


10 


1.628895 


1.7905>48 


1.967151 


2.593742 


11 


1.710339 


1.898299 


2.1048.52 


2.853' : V 


12 


1.795856 


2.012196 


2.25V192 


3.1 384.^^' 


13 


1.885649 


2.132928 


2.409845 


3.452271 


14 


1.979932 


2.2G0904 


2.578534 


3.797498 


15 


2.078928 


2.396558 


2.759031 


4.177248 


16 


2.182875 


2.5403.52 


2.952164 


4.594973 


17 


2.292018 


2.692773 


3.158815 


5.054470 


18 


2.406619 


2.854339 


3.379932 


5.559917 


19 


2.526950 


3.025599 


3.616527 


6.115909 


20 


2.653298 


3.207135 


3.869684 


6.727500 



N, B. In the calculations of Compound Interest, 
much labor will be saved by use of the above Table. 

RuLW. — Refer to the Table, ascertain the amouvt 
of $1.00 for the given time at the specified rate, and 
multiply same hy the principal. 
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Example. — What will be the amount of $600 ror 
15 years, at 6 per cent. Compound Interest ? 

Process, — See Table. Amount $1. for 15 years 

ate per cent $2.396558 

Amount 60^ 

Am't of $600 for 15 yrs. at 6 per cent. . $143^^934800 

TO FIND THE COMPOUND INTBBB8T, 
Time and Sate being givttu 

Bulk. — Subtract the princtpal invested from Hu 
mmount. 

Example. — What is the Compound Interest un 
$600 for 15 years, at 6 per cent. ? 

From the above Example, $600, 15 years, 6 per 
cent., Comp. Int., we have the amount $1437.9.^ 

Principal invested 600. 

Compound Interest $837.93 

Procesi. — $600 invested at Compound Interest, 
for 15 years, at 6 per cent., will amount to %1437.93. 

TABLE 
Showing in how many Years a given principal wiU 

DOUBLB ITSELF. 







At CoiiPouKD Imtiebst. 




At Fimplr 

iMTKBSn. 






Batk. 


Compounded 


Compounded 






Yerfrly. 


Half-Yearly. 


*H 


22.22 


16.748 


16.676 




20.00 


14.2(17 


14.036 




16.C7 


11.896 


11.726 




14.20 


10.245 


10.075 




12.50 


9.006 


8.887 




11.11 


8.043 


7.874 


10 10.00 i 


7.278 


T.+ 



Digitized by 



Google 



IKTEREBT BATES. 



297 



TABLE OF INTEREST RATES FOR THE U. 8. 

PenaltieB for Uaury, and Statute Limitationt, 



STATES 

AND 

TERRITORIES. 



AlabamA 

Ariaoim 

Arkannas 

CHlifornia 

Colorado 

Connecticut... 

Dakota 

Delaware 

District of Columbia. 

Florida 

Georgia. 

Idaho M..... 

Illinois 

Indiana ^.. 

Iowa 

Kaniag 

Kentucky 

Louisiana 

Maine 

Maryland 

Massactiusetts .... 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada. 

New Uampshire . 

New Jersey 

New Mexico 

New York 

North Carolina.... 

Ohio 

Uregon 

I'ennsylvania 

dhode Island 



Any 



Penalties fob Usury. 



Forfeiture of entire interest 



Forfeiture of entire interest 



Forfeiture of the principal 
Forfeiture of entire interest 



Forfeiture of excess.. 



Forfeiture of entire interest 

Forfeiture of excess 

Forfeiture of entire interest; 

10 per ct. of it to sch. fund. 

Forfeiture of entire interest 

Forfeiture of excess 

Forfeiture of entire interest 



Forfeiture of 



Forfeiture of excess 

U (t t( 

U ' tl *( 

Forfeiture of entire interest. 



Forfeiture of entire interest. 



Forfeiture of three times the 

exce^ and costs 

Forfeiture of entire interest 



Forfeiture of excess 

Forfeiture of entire interest- 
Forfeiture of excess 



Statute 
Uiuhatiooc 



Trs. 
3 



2,3 
2 
2 

« 
3 
3 
6 
3 



6 
« 

9 
3 

a 

8 

a 

8^20 
« 
8 

a 

9 






7a21 
4 
4 
17 
15 
6a20 
3 
» 
8 



8 
3 
6 
6 
8 
8(t) 



6 

20 

10 
6 
T 
5 
8 
3 
8a20 
8 
8 
8 

10 



8 
3 
16 
8 
8,20 
8 
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TABLE OF INTEBE8T RATES— OmtitMiedL 



STATES 

AND 

TERBIIORIES. 



South Carolina... 
Teuu o w o e 



T«xas 

VUh 

Teiinont.. 
Viigiuia... 



WiwhingtoTi 

Wwt Virginia ... 

Wiflcouain 

Wyoming 



^■ 


"Slj 




R 2 


«i 


1^ 


1-^ 


F*t 


P*T 


a. 


Vt. 




7 




6 




12 


10 


Any 




6 




6 


10 


Any 




8 




10 


18 


Anyl 



PsnAunt rom Usubt. 



Forfeiture of excess; fine 
and imprisonment 



Forfeiture of excess 

Forfeiture of excess, in ac- 
tion of equiljf.... 



Forfeiture of excess 

Forfeiture of entire interest. 



Statute 
Limitatiooa 



Frs. 



1 

Fri, 

4 



6,14 
6,20 
6,*iM 



Notes. — The legal rate of interest in Canada, Nova 
Scotia, and Ireland, is 6 per cent.; England and 
France, 6 per cent. 

When the rate is not specified, the legal rate is 
a' ways understood and so allowed by the courts. 

Debt;i of all kinds draw interest from the time they 
become dut, but not before, unless specified. 
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[ JVoM 8adler*$ OounUng House ArithmeHCt'] 

The Metric System is a system used in measuring 
Lengthy SurfoLce^ VolumCy Oapa/dty, and Weight, Its basis 
is called the Meter, which is equal to one ten-millionth 
(TJsnjfujsJin) P^^ ^^ ^ quadrant of the earth's circumfer- 
ence, or of the distance from either Pole to the Equator, 
as determined hj the measurement of an Arc of the 
Meridian. 

The Metric Systera fa u«ed in France, Germany, Spain, Portugal, Bel- 
gium, Holland, Italy, Austria, Switzerlanfl, Sweden, Norway, Denmark, 
Greece, Mexico, Brazil, Turkey, Guatemala, Venezuela, Ecuador, Chili, 
San Salvador, Argentine Republic, and the United States oT Colombia. 
In Home of ttiose c**unti ies it is used exclusively, while in others its use 
is legalized. In 1864 its use was allowed in Gr«*at Britain, if agreed U 
by the parties concerned. In 1866, by virtue of an Act of Congress, 
its use was authorized in the United Stateu. The flve-cent piece now 
coined is one-fiftieth of a Meter in diameter, and 5 grains in weight. 

The Higher DenomincUions are termed as follows: 

JDeka, Mekto, Kilo, Myria, 

10 100 1000 10000. 

The above terms are Greek Numerals, and represent the higher In- 
tegers or Multiples. 

The Lower Denominations are termed as follows : 
J}eci, Centi, MiUi, 

.1 or ^ .01 or T-Jiy .001 or y^^ 

The above terms are Latin Ordinals, and represent the Decimals or 
^ubmultiples. The value of a denomination is expressed by preflxiag 
I Greek Numeral or a Latin Ordinal to the Unit involved. Thus, Deka- 
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latter mnn% 10 Metere, nnd Hekt'mieter meiuw 100 Meters, etc So 
aliw, Oednieter mimiM 1-lUth of a Meter, atul Centimeter mean* 1-lOOth 
of a Metrr, etc 

The Unit of Lenffth is called the Meier (meeter). 

Ito extent is equal to 39^079 United States inches, or 
about 328 feet The Standard Meter is marked by two 
parallel lines on a bar of platinum, which is deposited in 
the Archives of Paris. The Equivalents of the Multiplier 
and Sub-Multiplier of Units of Lengths are shown in the 
following 

TABLE OF LINEAR MEASURE. 

1 MilHmeter (mm.) « /m37079 In. 

MMillimetere as 1 Centimeter (cm.) >■ .3037079 in. 

lU Centimeteri ^ 1 Decimeter (dm.) ^ S.987079 in. 

10 Dedmeten s 1 Meter (m.) a 3.280IW92 ft. 

10 Meteii s I Dekaroeter (dm.) » 32.808902 ft 

10 Dekameten » 1 Hektometer (hiii.) ^ 19.927817 ni. 

lu llektomet4*n -« 1 Kilometer (km ) « .6213824 ml. 

10 KiJumeten — I Mjriameter (mm.) » 6.213824 ml. 

The Unit of Area is the Are (air). It is a square 
Dekameter, and equals 119.6 sq. yd., or .0247 A. The 
equivalents are shown in the following 

TABLE OF SQUARE MEASURE. 

I Centiaie » 1650.0A91 sq. In. 

lOU Ontiare ^\ Are » 119.6034 sq. ydi. 
100 Aref « 1 Uektare « 2.47114 acres. 

Surfaces other than land are measured by the Square 
Meter and Square Decimeter. The denominations are 
shown in the following 

TABLE. 

100 Sqnare Mllllmeten >■ 1 Square Centimeter. 
100 Sqnare Centimeten » 1 Square Decimeter. 
100 Square I>ecimet«rt » 1 Square Meter. 
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The Unit of Volume is the Stere. 

It is used principally in the measurement of wood. 
The other denominations are shown in the following 

TABLE OF SOLID MEASURE. 

1 Decirtere sb 6102.7a515l cubic inches. 

10 Deciaterw a 1 iS;er« » 85^16.58 cubic feet 

10 Stere* » 1 Deikastere a 863.1668 cubic feet 

Solids other than wood are generally measured by the 
Cubic Meter or multiplier thereof. The denomina- 
tions are shown in the following 

TABLE. 

1000 Cubic Oentimeten « 1 Cubic Decimeter (en. dm.) 
1000 Cubic Milliniereri as 1 Cubic Centimeter (cu. cm.) 
1000 Cubic I>ecim«tert » 1 Cubic Meter (cu. m.) 

The Unit of Capacity is the Liter^ It is a Cubic 
Decimeter, or a Cube, whose equal dimensions are .1 
Meter X .1 Meter X .1 Meter. The denominations are 
shown in the following Table : 

MEASURES OF CAPACITY. 

1 Milliliter (ml.) » .0610270515 cu. In 

lOMilliliterM » 1 Centiliter (d.) » .610270615 *' 

lOCenUlitert « 1 Deciliter (dl.) — 6.10270616 ♦♦ 

10 Deciliters « 1 Lirer (L.) — 61.0270516 " 

10 Liters » 1 Dekaliter (D.L.) — 610 270516 " 

10 Dekaliters « 1 Hektoliter (H.L.) r» 6102:70616 ** 

10 HektDliters as 1 KiloHter (ICL.} ^ 61027.0616 ** 

10 Kiloliters »- 1 Myiialiter (M.L.) » 610270.616 

The LiUr is the standard unit of botb Liquid and Dry Measures. 1% 
in equal ta 1.06673 quarts Liquid Measure, and .9081 of a quart Dry 
Measure. Uence, a gallon is equal t» about 4W Liters, and a bushel 
about 36 Liters. The Hektoliter (100 Liters) equals 2.8378 bushels. 

The Unit of Weight is the Gram. Its weight is 
15.4324874 Troy grains, equal to the weight of a Cubic 
Centimeler of distilled water at a temperature at whkk 
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ice melts. The denominations are shown in the following 
Table: 

MEASURES OF WEIGHT. 

1 Milligram (Mg.) — .0164.'«4874 gr. Troj. 

10 Mlllignnis — 1 Ontigitun (Cg) — .154324874 ** 

10 C^ntignuiM — 1 DedKram (Dg.) — 1. 54:^24874 * •* 

]OD«clg>«ms -10nun(0.) — 15.4324874 ** 

Vt OraBM — I Dekagmm (D.O.) — .35/7399 oi. Aroir. 

lUDekagmmf — 1 Hektogram (H.O.) « 3.5/7398 ** 

10 Hektugnmui « I KilogiHiu (KG.) « 2.20462125 lb«. Avoir. 

loKilognuii* -=l Myilagfam(M.G.)«= 22.0462126 ** 

10 Myriaierams — 1 Quintal (Q.) «- 220.462126 ** 

lOQuiBtoU - 1 Tunneaa (T.) sa 2204.62 125 ** 

For weighing Iticht artlclea, the Oram ia the standard unit. The 
Weight of the five-rent coin ndnpted in 1866 ia 5 gram*. The KUngratH, 
in ihf Bt^ndMrd unit for weighing articles in common use, at which 
thnj are lioughi and sold. It is usually abbreviated. Thus, a KxIk '( 
*ilt or H Kil>t. uf meat nte>Mis« Kilogram of Milt and a KUngram of mt^ar. 
The Quinlal and Tonneau ate used fur wtfi^hiu^ very heavy ai tides. 

The Equivalents of the principal Metric denomina- 
tions in the various Units of the other weights and meas- 
ures, and conversely, have been established by an Act of 
Congress. They are herewith presented in the following 

TABLE OF EQUIVALENTS. 

1 Centimeter — 0.3937 inch 1 Inch s 2.640 Centimeters. 

1 Decimeter — n.3i8 fo >t I Fnot = 3.0*8 De< Iniettrs. 

1 Meter = 1.0936 yds. (39.37 in.). . .1 Yard = 0.9144 Meter. 

1 Dekameter =» 1.^884 r-ds 1 R«>d ^ 0.5029 DekHmeter. 

1 Kilometer « 0.62137 miles. .... 1 Mile = 1.6093 Kiloiiift'-rs. 

1 Sq. Centimeter » 0.1*>50 sq. inch.1 Sq. Inch = 6.4.^2 Sq. Centimeters. 

1 8q. Deciniett-r « 0.1076 sq. foot. .1 8q. Foot = 9.2903 Sq. Decimeters. 

1 Sq. Meter » 1.196 i*q. yards 1 Sq. Yard = 0.8361 Sq. MKer. 

1 Are s 3.954 sq. rods 1 Sq. Rod = 25.x93 Sq. Meters. 

1 Hektare = 2.471 acres 1 Acre = 0.4047 H«kt»re, 

1 Sq. Kilum«4er » 0.3Kr.l sq. mile..l Sq. Mile = 2.590 Sq. Kilometers. 
1 Cu. Centimeter = 0.0610 cu. Inch.l Cu. Inch = 16.387Cn.Centimet«rs. 
1 Cu. Decimeter = 0.0353 cu. foot..l Cn. Fo«»t = 28.317 Cu. De<imetei«. 

1 Cu Meter =- l.:;08 cu. yards 1 (hi. Yard = 0.7645 Cu. Mtter. 

1 8t»^re = ().2T5'.» cord 1 Cord « 3.6:^4 Steren. 

1 Litre = 1. 0567 liquid quart 1 Liquid Quart = ().946:{ Liter. 

I D«kaUt«r a 2.6417 salions 1 Gallon •>• 0.3785 Dukalitar. 
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1 Liter » 0.90R i\rj quart 1 D17 Quart » 1.101 Liters. 

1 Dekaliter =. l.l:J5 pecka. 1 Peck = 0.881 Dekaliter. 

1 Hektoliter = 2.8375 bushels 1 Buxhel ss 3.524 UektuiitHrn. 

1 Gram = 3.03627 »•«. Avoir 1 Omicn Avoir. = 28.;i6 Grams. 

1 Kilogmm = 2.204« lb. Avoir 1 Pound Avoir. =« 0.4.5:JC Kilotfram. 

1 MetiTc Ton * 1.1023 tons(20oO lbs).l Ton (2000 lbH.)=0.9072 Metric Tuu. 

1 Gram = 16.432 icr. Tr y 1 Grain Tn.y =» 0.0648 Gram. 

1 Giam = 0. 03216 oz. Troy 1 Ounce Troy = 31.1(»36 Grams. 

1 Kilogram » 2.679 lbs. Troy 1 Pound Troy s 0.3732 KilogrHm. 

The following denominationn, though not strictly accu- 
rate, will be found convenient if committed to memory : 

TABLE OF APPROXIMATE EQUIVALENTS. 



1 Decimeter »» 4 Inches. 

1 Meter => li\) yds. (3 ft 

3^ in.) 
1 Df kanieter => 2 nnls. 

1 Kilometer » % mile. 

1 Are =a 4 nq. rud'j (^ A). 

1 Uektare => 2>^ acres. 



s= 1 1\, liquid qt, 



1 Stere 
1 Liter 

dry <it. 
1 Dekaliter =s \}4 pecks. 
I Hekt«»liter = 2 A buKheU. 
1 Gram = 1.5>^ grains. 

1 Kilogram ='2j pouudd At. 



The Numeration and Notation of the Metric 
System being based on the Decimal Scale, the di0erent 
Units, when expressed by figures, may be readily reduced 
to a common denomination, and added, subtracted, multi- 
plied, or divided, as in Decimal Fractions. 

Thus, 8 Meters, 7 Decimeters, 6 Centimeter*, and 4 Millimeters, when 
expr(!S8«d in Meter*, would be written 8.764 M. If i'xpre88«<l in Centi- 
meters, would be written 87.64 Cm., etc. Decimeters, Centinuters, and 
Millimeters bear the same relation to Meters as do Dimes, Ceots, auid 
Mills to Dollars. 



EXERCISES IN 



NUMERATION 
TION. 



AND NOTA. 



ErpretB hy Written Words. 

1. 7 M. 4. 6.82 Cm. 

2. 4 Cm. 5. 1.45 M. 

3. 14 Dm. 6. 282 Mm. 



Express by Written Words. 
7. 45.04 Dm. 1 0. 3.68 Dm. 
^.8.462Cm. ii.48M. 
£^*4.68M. 1;?.. 052 Mm. 



Digitized by 



Google 



304 



ORTON A SADLER'S CALCULATOR. 



Expresi by Figura and AhhrevicuUofM. 



1. Twelre centigrams. 

2. Twentj-four milligrams. 

3. Three hundred and four- 

teen steres. 



4. £ight hektares. 

5. Two hundred hekt<at- 

ters. 

6. Five hektares. 



To REDUCE Units of the Metric Sytftem to 
EquitmlerUs of the Common System. 

B,XJi^-^Fir$tJmdm the Table the EquivaUtUi^ one i^ the 
given Metric Units , muUiply this Equivalent by the entire 
number of given Metric Units. If neoesaary, proceed as 
in lUduetion of Oompound yumbers. 

WRITTEN EXAMPLES. 



OPERATION. 1. Beduce 36.5 liters to gal- 

lons. 

£rpl<ma/imt.~W» find in tbe Table of 
SqniTAlenta that 1 IJter eqiwls 1.05(>7 
liquid qnarti. Therefore, we multiply \*f 
86.5, or the namber of given Liters, and 
obtain 38.56055 quarte. Since the number 
of gHllons is required, wo divide by 4, and 
obtain 9.64238753 gallona. 



1 Liter = 1.0567 qts. 
86.5 

52835 
63402 
81701_ 

4)38.56955 
9.64238753 
IUdy4ie 
2. 8 meters to yards. 
3» 5 kilograms to pounds | 
Avoir. 



Beduee 

4. 24 sq. meters 

yards. 

5. 9 steres to cords. 



to sq. 



To BEDUCE Units of the Common System 
to Equivalents of the Metric System* 

^VJj^^First find in the Table the Equivalent of one €f the 
given Units of the Common System. MuUiply this 
Equivalent by the entire number of Common Units. If 
necessary f proceed as in Beduetion of Oompound Numbers. 
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WRITTEN EXAMPLES. 

OPERATION. 1. Reduce 12 bushels to deka- 

1 bushel = 3.524 dek. liters. 

^^ Exptanation. — We find in the Table of 

Jqnivalents that 1 Busbel equals 3.524 

Dekaliters. Then-fore, we miiltiplY by 

' Uni 



42 28fi Sqnivalenta that 1 Bushel equals 3.524 

■"^ Dekaliters. Then-fore, we miiltiplY by 

12, and obtain 42.288 Dekalitexs, or the required number of Metric Units. 



Beduce 
2* IQ cords to steres. 
3» 20 sq. inches to sq. cen 
timeters. 



Heduce 
^* 6 kilograms to pounds 

Avoir. 
3, 9 yards to meters. 

To find the CONVERSE DECIMAL Equiv- 
alent when the I>ecim€U Equivalent of a 
Unit of either the Comtnon or Metric Sys- 
tem is given* 

KuLE.»i>mde 1 by the given I>ecimal Equivalettt 
and the Quotient will be the Converse Decimal required, 

WRITTEN EXAMPLES. 

OPERATION. Jf • If a centimeter is equal to .3937 

^937)10000(2.54 of an inch, how many centimeters are 

7874 equal to an inch? 
21260 

1QAA(\ Erplfination. — Since the Conyerse Decimal 

■ '^^^^ Equivalent is the Dnsimal of the Reciprocal 

15750 ^^ ^^^ given Equivalent, we divide 1 by the 

1 '\7dSl fivcn l^uivalent as in the operation, and ab- 

10 /4o tain 2.54 Centimeters, or the number which is 

equal to 1 inch. 

2. If 1 grain Troy equals 0.648 of a gram, how many 
grains are equal to a gram ? 

3, A peck equals .881 of a dekaliter. How many 
pecks are equal to a dekaliter? 

^0 A gram equals .03215 of an ounce Troy. How 
many grams are equal to an ounce ? 

S. A stere equals .2759 of a cord. How many sterea 
are equal to a cord ? 
26 
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Trade DiBcaunts are allowanoefi, or abatementis 
made by manuiacturerB and jobbers from their marked or 
list pffioet. 






It is coRtomary In some bran^ea of business, for mer* 
chants or manufacturers to offer their goods or wares at 
/i>»t prices^ subject to abatement by certain seriea gf 
discounts. 

(806) 
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In the marginal illustration, the bill, or liflt price, 
amounts to $240, less the series 20% — 20% — 20% — 
10% — 10% — 5%, and shows a net cost of $94.55, which, 
deducted from the list price, leaves a discount of $145.45. 

To those not familiar with the principles governing 
Trade Discounts, it mi^ht be supposed that the rates of 
discount on the above invoice equal 85%, but such is not 
the case. It will be seen from inspection, that the first 
rate of discount only is deducted from the Liift I^ricBf 
and that the subsequent rates are deducted from the dif- 
ferences in the order shown thereon, leaving the real dis« 
count of $145.45, but 60 ,«,»,%. 

WRITTEN EXAMPLEa 

InToicf^ pHce $480 
1. A dealer bonght ft f » _^ 

liSo, at « discount of 20. OperaHMt. LealO^or^ 38.40 

10 and 6^. What wai $845 60 

Uienetcott? Urn 5 f or ^ Wm 

N«t, $328.32 

Find the Net Cost. 

JnvoUff PrU0, J>tseouni off* 

2. $460.40. 20, 10 & 10%. 

3. $3(10 00. 40, 5 & 6%. 

4. $860.78. 30, 10 h 4%. 

5. $900.00. 20, 5, 2J%. 

6. $682.34. 20, 10 & 5%. 

7. $250.41. 80&10%. 
*. $340.h0. 45 & 5%. 

». $200.00. 40, 10, & 5%. 

JVote.— In dadncting the dlwonnti, when the fraction of a cent leas 
fhan one-half remains, it is usually di»regarded, and the whole cent ia 
taken when equal to oue-hatf. 
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MABIIVO THK BXCHANOK AT CLBARINO ROI78B. 

Is an institution established in the larger cities 
of the country, where are assembled on each 
banking day the representatives of the various 
Banks, members of the Clearing House Associa- 
tion, for the purpose of effecting exchanges and 
the settlement of balances between each other. 

In smaller cities the businesB of settlemeiit is made 
direct. • 

(308) 
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A Bank Clearing House Aaaocia' 
tion is an association of Banks organized for 
convenieDce in making daily settlements of their 
Bank Accounts, and for the purpose of promoting 
their general welfare. 

The first Clearing House was established in the 
City of New York, on October 1st, 1853. Pre- 
vious to that time there were about sixty or more 
Banks in operation, and in consequence of the 
inconvenience, annoyance, and great loss of time 
in making daily settlements, it became a general 
agreement that settlements should be made only 
on every Friday. At that time there were no 
Coin Certificates, and hundreds of pounds of 
silver were brought to the place of settlement 
weekly. 

There appeared in 1841 a pamphlet, published 
by Albert Gallatin, entitled " Suggestions on the 
Banks and Currency of the Several United States, 
in reference principally to the Suspension of 
Specie Payments," from which we insert a few 
paragraphs of the same bearing directly upon the 
necessity of a Clearing House. 



" There. i« a meaaure which, though belonging to the 
administration of Banks, rather than to legal enactments, 
is suggested on account of its great importance. Few 
regulations would be more useful in preventing dangerous 
expansions of discounts and issues on the part of the City 
Banks, than a regular exchange of Notes and Checks, 
and an actual daily or semi-weekly payment of the bal- 
ances. It must be recollected, that it is by this process 
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alone that a bank of the United Staten has erer acted, or 
been fupponed to act, an a regulator of the currency. Ita 
action would not, in that respect, be wanted in any city, 
the banks of which would, by adopting the procem, regn* 
late themseires. It is one of the principal ingredients of 
the system of the banks of Scotland. The bankers of 
London, by the daily exchange of Drafts at the Clearing 
House, reauce the ultimate ralance to a very small sum ; 
and that balance is immediately paid in notes of the Bank 
of England. The want of a similar arrangement among 
the banks of this city produces relaxation, favors improper 
expansions, and is attended with serious inconveniences. 
The principal difficulty in the way of an arrangement for 
that purpose, is the want of a common medium other 
than specie for effecting the payment of balances. The^e 
are daily fluctuating ; and a perpetual drawing and re- 
drawing of specie from and into the banks is unpopular 
and inconvenient." 

" In order to remedy this, it as been suggested that a 
general Ccuh Office might be establislied, in which each 
Bank should place a sum in specie, proportionate to its 
capital, which would be carriea to its credit in the books 
of the office. Each Bank would be daily debited or 
credited in those books for the balance of its account with 
all the other Banks. Each Bank might at any time draw 
for specie on the office for the excess of its credit beyond 
its quota, and each Bank should be obliged to replenish 
itK quota whenever it was diminished one-half, or in any 
other proportion agreed on.'' 

Although the New York Clearing House plan 
went into effect in October, 1853, yet no consti- 
tution was adopted until June 6, 1854. This 
first constitution, and a subsequent amendment 
to the same, were prepared by George Curtis, Esq. 
The following Extracts from the Constitution of 
the Clearing House Association of Philadelphia 
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will be fouDd to embrace the essential features 
BUj2:gested in the pamphlet before alluded to, with 
such modifications as the changes in the currency, 
banking laws, etc., demand. 

"The title of thia Afwociation shall be the Clearing 
House Association of Philadelphia. Its object shall be 
to effect at one place the Daily Exchanges and the Run- 
ners* Exchanges between the several Associated Banks, 
and the payment at the same place, of the balances re- 
sulting from such exchanges. But the Association shall 
be in no wise responsible in regard to the balances result- 
ing therefrom, except so far as such balances shall be 
actually paid into the hands of the manager. The re- 
spoiisibihty of the Association is strictly limited to the 
faithful distribution by the Manager, among the Creditor 
Banks for the time being, of the sums actually received 
by him ; and should any losses occur while the said bal- 
ances are in the custody of the Manager, they shall be 
borne and paid bv the Associated Banks in the same pro- 
portion as the other expenses of the Clearing House, as 
hereinafter provided for." 

" The Associated Banks shall, from time to time, ap 
point one of their number to be a depository to receive m 
special trust such Coin or United States legal tender Notes 
as any of the Associated Banks may choose to send to it 
for safe-keeping. The depository shall issue certificates 
in exchange for such Coin or United States legal tender 
Notes, in proper form and for convenient an[K)unt8. Such 
certificates shall be negotiated only among the Associated 
Banks, and shall be received by them in payments of 
balances at the Clearing House. Such special deposits 
of Coin or United States legal tender Notes are to be en- 
tirely voluntary, each Bank being left perfectly free to 
make them or not, at its own discretion. 

" The Coin or United States lejral tender Notes, thus 
placed in special deposit, is to be the absolute property 
of such of the Associated Banks as shall from time to 
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time be the holders of the certificates, and is to be held 
by the depositors, subject to withdrawal on the presenta- 
tion of the proper certificates, at anj time during banking 
hours." 

The daily routine in the several Clearing 
Houses is about as follows: each Bank of the 
Association sends to the Clearing House both a 
Messenger and a Clerk, the former carrying with 
him such Checks, Drafts, Notes, etc., as the Bank 
he represents may have against the Banks in the 
Association, and the latter bringing a formal 
"^ Clerk's Statement" (see Form 1), also a Credit 
Ticket (see Form 2), showing the amount due 
from all other Banks ; and on presentation of the 
Ticket to the Manager, he is credited on the 
Clearing House Proof (see Form 3). 

At the appointed time the Clerks and Mes- 
sengers take the places assigned them as the 
representatives of their respective Banks, the 
Messenger on the outside and the Settling Clerk 
on the inside of an oblong desk, numbered con- 
secutively, and large enough to accommodate the 
entire number of Banks in the Association. At 
the direction of the Manager, the Messenger at 
Desk No. 1 passes to the Settling Clerk, at, say 
Desk No. 28 — if twenty-eight Banks be repre- 
sented — and hands over to nim a Clerk's State- 
ment containing Debit Amounts of each Bank, 
and also surrenders the vouchers which he holds 
against the Bank represented by the Settling 
Clerk. The Clerk then verifies the figures by 
comparing those of the package with the state- 



Digitized by 



Google 



THE CLEARING HOUSE. 



313 



[FORM 1.] 

FEILADELFHIA OLEABnTG HOITSE. 

FROM 
FIRST NATIONAL BANK. 

Clerk's Statement June h 188 . 



N« 



Karnes of BABki. 



PHILADKLPHIA NATIONAL, 

NORTH AMERICA, 

FARMERS* AND MECHANICS' NATIONAL, 

COMMERCIAL NATIONAL, 

MECHANICS' NATIONAL, 

NATIONAL BANK N. LIBBRTIIS, 

SOUTH W ARK NATIONAL, 

KENSINGTON NATIONAL, 

FENN NATIONAL, 

WESTERN NATIONAL, 

MANUFACTURKRS' NATIONAL, 

NATION.A L BANK OF COMMERCB, 

GIRARD NATIONAL, 

TRADESMEN'S NATIONAL, 

CONSOLIDATION NATIONAL, 

CITY NATIONAL, 

COMMONWEALTH NATIONAL, 

COIlN EXCHANdB NATIONAL, 

UNION NATIONAL, 

THIRD NATIONAL, 

SIXTH NATIONAL, 

SEVEN rH NATIONAL 

EIGHTH NATIONAL, 

CENTRAL NATIONAL, 

NATIONAL BANK OF THB REPUBLIC, 

NATIONAL SECURITY, 

CENTENNIAL NATIONAL, 

FIDELITY NATIONAL, 



ToUl Credit, | 




• S o e >H 

Hill 

-< -<a5 



1^ 



meDt; and if correct, places the amouDt in the 
column under Creditor Banks in the following 
Settling Clerk's Statement (Form 3), and signs his 
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name opposite that of his Bank on the "Clerkr8 
Staleraetif* (Form 1), and* returns it to the Mes- 
senger, who then passes to No. 27. In like 
manner each Messenger and Clerk proceed until 
all the Messengers arrive at their respective 
desks, when they hand over to their own Clerks 

{rORM ».] 

PHILADELFEIA OLEABDTG HOUSE. 



Jfo ~» June 1,188 . 

m FIRST MIIONIIL BUNK. 

AwMHtU of Check* per Me—enger, • • • ^ 

.„ Teller. 



the statements signed by the representatives of 
the several Banks, leaving the Settling Clerks 
to finish the business of their Binks. The Set- 
tling Clerks then find the difference between the 
total of " Banks Cr." and that of "Banks Dr. " 
and then make out a " balance ticket" 

If the balance is in favor of the other Banks, 
the "Debit Balance due Clearing House" is 
written thereon. If the balance is due from 
other banks represented, then the words " Credit 
Balance due" is extended. The amounts due the 
Clearing House must be next paid in, after which 
the Banks having balances due them are paid 



Digitized by 



Google 



THE CLEARING HOUSE. 315 

[FORM 3,] 

PHILADELPHIA GLEABDrG HOUSK 

FIRST NATIONAL BANK SETTLEMENT. 

Ko. 1.] SetUiBg Ctarki SUUmeat, iut 1 188 . [8i A. M. 
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therefrom, within a certain hour on the Bame 
day. 

The time consumed in settKng the daily bal- 
ances is usually less than ten mintUes, In the 
City of New York there is daily entered on the 



[FVBM 4.\ 

PHILADELPHIA OLEABnTG HOUSE, 

No. June 1. 188 . 

Amonnt ReMired. • - ^53965.27 
Amoant Returned, - - 39834.19 

BftUnce to Credit— (name of bank), • fl4131.0« 

Balance to Debit— ( " " ** ), - 

— Settling Clerk. 



Clearing House Proof upwards of one hundred 
millions of dollars, but the actual balance paid 
over to the respective Banks is often less than 
two millions. 

The following is a form of a Clearing House 
Proof, showing an aggregate of more than seven 
million dollars, which has been settled througii 
the Clearing House by the payment of less thau 
one hundred thousand dollars. The accuracy 
of the Proof is determined bv the footings of the 
Columns "Debtor Bank" and ** Total Debtor" 
agreeing with those of the " Creditor Banks" and 
** Total Credite." 

The advantages derived from the use of the 
Clearing House are briefly stated in an appendix 



Digitized by 



Google 



THK CLEARING HOUSE. 317 

to Cleveland's BankiDg Laws of New York, as 
follows : 

" On the day when the Clearing House began busineas 
about twenty-seven hundred open active accounts on the 
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ledfferp of the Amociated Bankn were balanced— the moRt 
of Uiem for the firHt time, and all of them finally. The 
buftineiw which had rendered neoemary this large number 
of accounts was thenceforth accomplifthed more quickly, 
with leM annoyance to Bank officers, and with ereater 
safety to all concerned. The results may be hriefly 
enumerated as follows : 

**Fir$i — ^The condensation for each Bank of forty-ei^lit 
balances into one, and the settlement of that balance 
without a movement of specie. 

'^Secondly — ^The avoidance of numerous accounts, en- 
tries, and postings. 

**3nWr«Ky— Great saving of time to the Porters, and of 
risk in making exchanges and settlements from bank to 
bank. 

*'F(mrthiy — Relief from a vast amount of labor and 
annovanct^ to which the great army of Cashiers, Tellen*, 
and book-keepers were subjected under the old Kysteni. 

" Fi/ilUjif ^The liberation of the Awociated Banks from 
all injurious dependence on each other. 

**StzUUy"The absolute facility afforded by the books 
of the Clearing House for knowing at all times the man- 
agement and standing of every Bank in the Association." 
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W^AGES-VALUE OF TIME. 

For Day8 and Hours, at Stated RaJtes Per Week. 



For Days, ai Staled Rales Per Month. 



Rat^{$l4{-$15 $16 I $17 $18 $19 $20 | $21 1$22 |$23 i$24 { $2S 



IJ 



4 
6 
C 
7 
8 
9 
10 
11 

vz 

13 
14 
16 
16 
17 
IR 
19 
2» 
21 
22 

24 

2rf 



.64 
1.08 
1.62 
2.16 
2 69 
3.23 
3.77 
4.31 
4.S5 
6.38 
6.92 
6 46 
7.1)0 
7.64 
806 
8.62 
9.16 
9.69 



.68 
1.16 
1.73 
2-^1 
288 
3.46 
4.04 
4.62 
6.19 
6.77 
6.35 
6.92 
7.50 
8.08 
8.66 
9.2:i 
9.81 
I 10.3K 



10 23110.96 
10.77 1 11.54 
11.31112.12 
11.86112.(19 
12.38 i 13.27 
12.»2;i3.«j'» 
13.46114.4.: 
14.<»«l 16.U<) 



.62 


.66 


1.-23 


lull 


1.86 


1.96 


2.46 


2.62 


3.0«< 


3.27 


3.69 


3.92 


4.31 


4.68 


4.92 


6.23 


6.64 


6.88 


6.16 


6.64 


6.77 


7.19 


IJM 


7.86 


8«>0 


8.50 


8.62 


9.16 


9.23 


9.81 


9.86 


10.46 


10.46 


11.12 


11.08 


11.77 


11.69 


12.42 


12.31 


13.08 


12.92 


13.73 


13.64 


14.38 


14.15 


16.04 


14.77 


16.69 


1f..3H 


16.36 


I0.0i» 


I7.U0 



.73 

1.46 

2.19 

292 

3.66 

4.38 

6.12 

6.86 

6.68 

7.311 

8.04 

8.771 

9.60 

10.23 

10.38 10.96 

11.08 11.69 

11.77! 12.42 

12.«6 13.16 

13 15 1 13.88 

13.86 14.62 

14.54 16.:i6 

16.23 '16.08 

16.92,16.81 

16.62:17.64 

17.31 18.27 

AtiM) 19.00 



1.38 
2.08 
277 
3.46 
4.15 
4.85 
6.64 
6.23 
6.92 
7.62 
8.S1 
9.0«.) 



.77 
1.64 
2.31 
3.08 
3.H6 
4.62 
6.38 
6.16 
6.92 
7.»i9 
&.46 
9.23 
10.C0 
10.7 
11.64 
12.31 
13.08 
13 86 
14.62i 
l;»Ui8 
16.15| 
16.92: 
17.69 
18.46 
19. 2: J 
2U.0O 



1.62J 1.69 
2.421 2.54 



.861 .88 



3.23! 
4.04; 
4.86 
6.66 
6.46 
7.27 
8.08 



3.38 
4.2;j 
6.08 



6.77 
7.62 
8.46 



1.77 
2.65 
3.54 



.92] 

1.85 
2.77! 
3.69 i 



4.42 1 4.621 



6.31 



6.92 6.19 



7.08 
7.96 
8.85 



6.54 
6.46 
7;t8i 
8.31; 
9.J3! 



8.88 9.31 9.73 10 15 
9.69,10.1 5; 10.62 11.08 
10.601 1l.00> 11.50 12.00 
11.31 11. a.'i 1 12.38 12.92 
I2.12i12.69il3.27ii;j.86 
12.92 13.64 14.15 14.77 
13.73 14.38 16.<»4! 15.69 
14.64 15.23 16.92 1 10.62! 
15.36 16.08! 16.81, 17 .54 
I6.15!l6.92i 17.691 18.461 
16.96 17.77,18.58119.38 
17.77 18.62 1tf.46;2(U1 
I8.68ll9.46'2i».3i»l2l.23 
19U18I2U.31 21.23 22.16' 
20.19 21.15 22.12 2:i.UK 
21.UU 22.UU 23.00 24.VH} 



.96 
1.92 
2.S8 

4.>l 

6.77 
6.73 
7. 6 J 
8.»>5 
9.2 
10.58 
11.54 
12.50 
13 46 
U.42 
In. $ 
lii.J> 
IT.Jl 
IS.iZ 
l«23 
Zi). 9 
2I.1:> 
22.12 
2:V<'8 
24 u* 
2->.o0 
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820 WEALTH FROM BAVIXOS. 

HOW TO OBTAIN WEAJLTH. 

Table tliowiKg \ho Mt ameiiKt of tamfaiM of One Coat to Twoiity- 
five Dollars por Day for Ton Years of 313 working days, without 
interest, and with interest tt 6, 7, and 8 per cent, compounded 
eacli Six Months. 



Firing:* 


iritbout 


With iutennt 

•te 


With iiiterevt 
•t7 


With iiiuicit 
at 8 


ptfrUM) 


iuimrtt. 


p«r c«ut. 


per cent. 


per coiit. 


1 


$31 13 


$42 05 


$44 26 


$46 60 


2 


62 26 


84 10 


BS 52 


93 21 


3 


93 39 


126 16 


132 77 


139 81 


4 


124 52 


168 21 


177 03 


186 41 


5 


156 50 


210 26 


222 29 


233 01 


6 


187 80 


252 31 


265 56 


279 62 


7 


219 10 


294 36 


809 80 


826 22 


S 


250 40 


Z:i6 52 


854 06 


372 ^2 


9 


281 70 


378 47 


398 22 


411; 42 


10 


313 00 


420 52 


442 5S 


466 03 


13 


469 50 


630 78 


666 87 


6^9 04 


20 


626 00 


841 04 


885 15 


932 05 


25 


782 50 


1,051 30 


1,111 44 


1,165 07 


80 


939 00 


1,261 66 


1,327 73 


1.31)8 OS 


40 


1,252 00 


1,682 09 


1,770 31 


1,864 11 


50 


1,565 00 


2,102 61 


2,212 89 


2,330 13 


€0 


1.878 00 


2,523 13 


2,655 46 


2,796 16 


70 


2,191 00 


2,943 65 


3,098 04 


3,262 19 


80 


2,504 00 


8,364 17 


3,540 62 


8,728 22 


W> 


2,817 00 


8,784 69 


8,982 19 


4,194 24 


$1 00. 


3,130 00 


4.205 21 


4,425 77 


4,660 27 


2 00 


6,260 00 


8,410 43 


8,851 51 


9,320 54 


3 UO 


9,390 00 


12,615 64 


13,277 81 


13,980 8L 


4 00 


12,520 00 


16,820 85 


17,703 08 


18,641 08 


500 


15,650 00 


21,026 07 


22,228 85 


23,301 35 


600 


18,750 00 


25,251 28 


26,554 32 


27,961 62 


7 00 


21,910 00 


29,436 50 


30,980 39 


32,621 89 


3 00 


25,040 00 


33.642 71 


85,406 16 


87,282 14 


9 00 


28,170 00 


87,846 92 


89,821 93 


41,942 42 


10 00 


31,300 00 


42,052 14 


44,257 70 


46,602 69 


15 00 


46,950 00 


63,078 20 


66,668 55 


69,904 04 


20 00 


62,600 00 


84,104 27 


88,515 40 


93,205 39 


25 00 


78,250 00 


105,030 00 


111,144 00 


116,507 CO 



From the above Table it can readily he obseryed wbf 
" Fortunes are S^ient by Trirtes,'* aii<l the advantage ia 
•aviiig, if one deitir<fs to obtaiti a coiu|H!tency. Thin Table 
is worthy the careful atteutiou of our youug lueu wUo 
dettire aucee^ iu life* 
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VALUABLE TABLES 

Ptr tke Merehuit, Fanner, and Purchaser, showing at sight the 

Valae of Articles Sold by the Poond, Dozen, Yard, or 

Pieee, as Oroeeries, Prodnoe, Dry Goods, ete. 

These Tables embody nearly all of the practical features 
eomprised in publications devoted exclusively to the sub- 
ject of Ready Reckoning, for which prices are asked 
nearly equal to the cost of this entire work. They will 
be found invaluable in ascertaining the value of articles 
usually sold by the Business Trader and Farmer and con- 
sumed in families. 

APPLICATION OF THE TABLES. 

The outside perpendicular columns to the left and right 
show the price of the article, and the upper and lower 
lines the quaittUy. 

When advisable in securing results the working can be 
reversed. 

Example.— What will *4 lbs. of Coflfee cost at 29 cts. 
per pound? See price in column to the left, 29, follov 
the fiuji^er along the line until the sum under the column 
14 is reached, and you have the amount, $4.06. 

NorE I.— When the price or quantity required is not shown in the 
tiil>lfa, reduce the number of either or both to such amounti* as are 
whoM-n in the extremes; ascertain the product from the table, and 
multiply by the number or numbers used as a divisor in reduction 
•f the origiual amouuts. 

Example.— What will 450 bushels of screening cost 
at 23 cts. per bushel? As 450 is not contained m the 
table, we reduce it to 45 by dividing by 10. Referring 
to 45 in column nt the left, and on the same line under 
the head number 23, we have 10.35, the cost of 45 bushels. 
10.35 X 10 - $103..30, the cost of 450 bushels. 

NoTR II.— When the price or quantity is a fhtctional part of a whole 
number. Mtcertaiii the amount from the table by uaiiii; the numerator 
•s a wholo uuniliei'. and i\\^n divide by the deoominatur, adding tho 
icimU to the product already uUuiued. 



Digitized by 



Google 



TABLE OF READY CALCULATICITS. 

See page 821 



1 


2 


8 


4 


8 


6 


1 


8 


9 


10 


11 


18 


18 


14 


18 


12 


24 


36 


48 


60 


72 


84 


96 


108 


120 


132 


144 


156 


168 


180 


13 


26 


39 


52 


65 


78 


91 


104 


117 


130 


;»3 


156 


169 


182 


W5 


14 


28 


42 


56 


70 


84 


98 


112 


126 


140 


154 


168 


182 


196 


2!0 


15 


30 


45 


60 


75 


90 


105 


120 


135 


150 


165 


180 


195 


210 


225 


16 


32 


48 


64 


80 


96 


112 


128 


144 


160 


176 


192 


•.08 


224 


240 


17 


34 


51 


6S 


So 


102 


119 


136 


153 


170 


187 


204 


221 


238 


255 


16 


36 


54 


72 


90 


108 


126 


144 


162 


180 


198 


216 


234 


252 


27U 


19 


38 


57 


76 


95 


114 


133 


152 


171 


190 


209 


228 


247 


266 


285 


20 


40 


60 


80 


100 


120 


140 


160 


180 


200 


220 


240 


260 


280 


3m> 


21 


42 


63 


84 


105 


126 


147 


168 


189 


210 


231 


252 


273 


294 


315 


22 


44 


66 


88 


110 


132 


154 


176 


198 


220 


242 


264 


286 


308 


330 


28 


46 


69 


92 


115 


138 


161 


184 


207 


230 


253 


276 


299 


322 


345 


24 


48 


72 


96 


r20 


H4 


168 


192 


216 


240 


264 


288 


312 


336 


300 


25 


50 


75 


100 


125 


150 


175 


200 


225 


250 


275 


300 


325 


350 


375 


26 


52 


78 


104 


130 


156 


182 


208 


234 


260 


2S6 


312 


338 


364 


390 


2T 


54 


81 


108 


135 


162 


189 


216 


243 


270 


297 


324 


351 


378 


405 


26 


56 


84 


112 


140 


168 


196 


224 


252 


280 


308 


336 


364 


392 


420 


29 


58 


87 


116 


145 


174 


203 


232 


261 


290 


319 


348 


377 


406 


435 


30 


60 


90 


120 


150 


180 


210 


240 


270 


300 


330 


300 


390 


420 


450 


31 
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ARE THE BEST, 

SADLER'S COUNTING-HOUSE ARI THMETIC. 

.-. The standard work of reference for the Counting-Room, 
and more extensively used in Business Colleges than any sim- 
ilar publication. .*. .". .*. .*. .*. .'. .*. .% .*. .*. .•- .'. 

SADLER'S COMMERCIAL ARITHMETIC. 

.'. For Business Colleges and Commercial Departments of 
Literary Colleges and High Schools, is unsurpassed. Every 
teacher of Business Arithmetic will be delighted with this 
volume, for it contains just what he needs; no more and no less. 

SAD LER'S COMMERCIAL ARITHMETIC. 

.*. The School Edition of this work is prepared exclusively 
for Colleges, High Schools and Academies. .'. .'. .*. .*. .*. 

SADLER'S INDUCTIVE ARITHMETIC. 

.% For Business Universities, Normal and High Schools. This 
is the largest and most complete work on Arithmetical subjects 
ever published, and should oe in the hands of every live teacher 
as a desk copy. .*. .'. .*. .•. .% .•. .*. .*. .•. .•, .*. .% 

SADLER'S HAND-BOOK OF ARITHMETIC. 

.'. A book of over 4,000 practical Arithmetical Problems. 

Copies of either of the above works will be sent to teachers 
for examination, post-paid, on receipt of wholesale price. 
Correspondence and orders solicited. 
For descriptive circulars and price-list^ address: 

W. H. SADLER, 

10 AND 12 N. CHARLES rTRCCT. BALTIMORC. MD. 
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